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Some Shops 


add very materially to their profits by 
watching the little leaks and devising 
ways of stopping them. 

There's that little matter of oil that’s 
thrown out on chips, bolts, nuts, etc.— 
thrown out, wasted, when, aside from 
being discolored, it’s practically as good 
as it ever was. 

Some shops that use as little as three 
barrels of oil per year have bought a 
Roper Centrifugal Oil Separator and are 
reclaiming such oil, using it over and over. 

Maybe there’s some extra profit for you 
in this scheme. You can easily find out 
by addressing the 


American Tool & Machine Co., 


Leading Manufacturers of Sugar Machinery, 
109 BEACH STREET, 
Founded 1845. BOSTON, MASS. 
Incorporated 18064. 





You Get Results 


when you use our P-4 Planer, and results count. You 
can get machines that are intended to produce the 


same results, for less money, but don’t be disappoint- 
ed if the results are not forthcoming. Whitney Wood- 
Working 
working machinery just because it is worth more— 


Machinery costs more than other wood- 


just because it produces results—and for the same 
reason it’s cheapest in the end. 
Write for the Whitney Book. 


PPPPP 
Baxter D Whitney, 


- «++ Winchendon, Mass. 


NEW SURFACE GAUGE 


PERFECT ADJUSTMENT. 
UNEQUALLED SCOPE. 


Price with 6 and 10 inch 
spindle, $2.50. 


MADE BY THE 
SAWYER TOOL CO., 
FITCHBURG, MASS. 








New Process 
Raw Hide Pinions 


For Electric Motors and all High Speed Machinery. 
Noiseless, Cleanly, Durable. 


Spur, ‘Bevel and Friction. 


The New Process Raw Hide Co. 


Patentees and Sole Manufactarers, 


Syracuse, N. Y., U. S. A. 
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The Hardening of Mowing Machine Blades 


may not have the slightest interest for 
you, but we show a machine that we 


tse toto : i 
fate designed for that purpose, simply to 


rt illustrate the point that we devise and 
build hardening and tempering ma- 
chines for all sorts of special uses— 
machines that not only do the work 
better than it was ever done by any 
other method, but that very greatly re- 
duce the cost of such work, at the 
same time. 

This machine for hardening the 
edges of mower blades, will operate as :ast as the blades can be dropped into 
the jaws of the link belt K, at I. The jaws are so formed as to expose only 
the edge of the blade so far as it is to be hardened, to the action of the heat, 
while the body of the blade is protected by the shape of the jaws as they 
close upon the blade before entering the heating chamber. 

As in all our machines, every operation is under perfect control, and 
nothing but the most careless of carelessness could lead to a wrong result. 
Get our big catalog and you'll get some worth-while information on Gas 


Furnaces. 





And ask us about 
Fuel Gas Plants. 


American Gas Furnace Co., 


23 JOHN STREET, NEW YORK. 


H. Glaenzer & Perreaud, Paris 








, London, Birmingham and Glasgow. 
Schuchardt & Schutte, Berlin, Cologne, Vienna. 


“Truth is Mighty and 
Will Prevail.”’ 


In common with all new things the introduc- 
tion of Flexible Roller Bearings has been 
opposed by ignorance and prejudice, but 
buyers learn to discriminate and “* time 
cures all things.”” 
Hyatt Spiral Roller Bearings are now a 
standard article. 
The. truth about Hyatt Roller Bearings is to be found in the Hyatt Book, 
which is free for the asking. 


HYATT ROLLER BEARING CO., 
19 Liberty Sto New Yor HARRISON, N. J. 


There’s No Way To Get Better Jacks 


— than Henderer’s, because there are no better jacks. Henderer 
is an old hand at jack making—knows what to put into a 
jack to make it right, and knows that his have got to be 
right in order to sustain his reputation for the best. Prices 
are right, always. Get them. 


A. L. Henderer’s Sons, 


85 Maryland Avenue. Wilmington, Del. 


A. W. Secor, 123 Liberty Street, New York 


Chas. Churchill & Co. 
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and New York. 


wren vou ore HORTON CHUCKS 


See to it that our TRADE MARK 


‘<The Horton Lathe Chuck’”’ 


Is stamped plainly on their face all others are IMITATIONS. 


THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN,., U.S. A. 


Or Chas. Churchill & Co., Ltd., London and Birmingham, England. 
Fenwick Freres & Co., Paris, France 


Schuchardt & Schutte, Berlin, Cologne, Vienna, Stockholm 





“Cushman” Chucks. 


We manufacture ten distinct styles of Lathe 
Chucks, four styles of Drill Chucks, Centering 
Chucks, Face Plate Jaws and Chucks for 
special service. Send for new catalog and 
discount sheet. 


The Cushman Chuck Co. 
Hartford, Conn., U.S.A 









RRR E PRE OEAET..< 


Straight TAIL DOG} 
WM. G. LECOUNT, 
Successor to C. W. LeCount, 
South Norwalk, Conn. 
Send for “Catalog A," Full line of Machine Tools 


AGENTS: 
CHAS. CHURCHILL & Co., Ltd., London, England 


- 





Skinner ‘New Model’’ 


Drill Chucks can be taken 
apart, cleaned and oiled 
with ease. A screwdriver is 
the only necessary tool. 
Have you had experience 
with THE OTHER KIND? 
Write for prices, and illus- 
trated catalog—Free. 


The Skinner Chuck Co.,New Britain, Conn., U.S.A. 
94 Reade Street, New York City. 


The More You Know 


about other chucks, the more you'll want 








Automatic [lachines 


Stove Bolts, Tire Bolts, 
formaking Rivets, Lag Screws and 
Wood Screws. 


Asa. S. Cook Co., 
Hartford, Conn., U. S. A. 
The Sweetland is the Best 


Simple, 
Combination, Simic. | 
Independent, Solid Shell, Solid 








“ ” Reversible Jaw. 
the “ Reid.” Send for our book. PY Geared Seroll, wi, Sid Re 
R. H. BROWN & co. Hoggson & Pettis Mfg. Co. 
New Haven, Conn. New Haven, Conn., U.S.A. 











That's a great little dog. 
of the jaws all the time and attends to business. 
business is the holding of drills so they can never slip. 
The trick is, this little dog holds the flattened end 
of the drill, and all the jaws have to do is to exert 
just enough pressure to prevent the drill from fall- 


See ‘That Little Dog? 


Stays right there,on top 
That 


ing out, and center it. 
The drill can’t slip—not the least little bit—yet there’s 


no binding, grinding pressure to wear it out and render it useless long before 


it has earned its retirement. 


All the other points about the 


Pratt 


Positive Drive Driil Chuck are 


given in a little book, which is free for the asking. 


Pratt Chuck Co., 


FRANKFORT, N. Y.,, 


U. S. A. 





CUT UNS 
U | ‘OFF 
MACHINES, ins tess" 
HURLBUT ROGERS MACHINE CO. 
SO. SUDBURY, MASS. 


German Agents: English Agents: 
Schuchardt & Schutte, Chas. Churchill & Co., Ltd. 
Berlin and Vienna. London and Birmingham. 
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THOSE AS IS CALLED 


ROP 


J . SPEIRS & CO . WORCESTER, MASS, 








** Sensitive Drills That Stay Sold.” 


“SENSITIVE DRILLS 
BY THE 
DOZEN. 


Dozen and half-dozen orders for 
our 10-inch Sensitive Drills no longer call for 
special comment. 

The first two or three were quite surprising, 
but the novelty has worn off now, and we’ve 
| come to consider them as a matter of course. 
| Perhaps we get such orders because it’s 
known we can fill them promptly—’most always 
have the Drills on hand. 


D'Amour & Littledale Machine Co., 


133 Worth St., New York. 





Errington 


Dri ‘ AUTO-REVERSE 

ives tap in, stops 

automatically at bottom ‘ a in 

of hole and backs tap 

out (quick return) with- , 

out stopping or reversing drill 

press spindle. h k 

Either Friction or C LIC 
Positive Tool Holder. 

ry Fits Socket of 

———€ ) ANY Drill Press. 

Ad No Backing Belt. 

Ce 


"Ne Special Taps. 


No Extras. 
No. 


© taps 1-16 to i. 
No. 1 taps % to #%. 


No. 2 taps 5-16 to 4, 
No. 3 (pipe) taps % to x, 
No. 4 taps % to 1H. 
No. 5 taps % to a. 


ERRINGTON AUTO-REVERSE 


Drill Press Turret 


Tools changed and friction adjusted while 
spindle is rotating without danger ty operator. 


Drills the hole, taps it and then sets the stud in, all witheut 
stopping or reversing drill pooee end 
without moving work. 


F A ERRINGTO 39 CORTLANDT ST., 
al 5 NEW YORK, U.S.A. 
England—Chas. Churchill & Co., London and Bir- 
mingliam. Germany, Austria, Sweden and Belgium 
—Schuchardt & Schiitte, Beriin, Cologne, Vienna, Stock- 


holm, and Brussels; France, Adiphe. Janssensand Fen- 
wick, Freres & Cie., Paris; Italy, Adler & Eisengchits, 


Milan. 
Bevel Gears % 


Cut Theoretically Correct, 
Special facilities for cutting worm 
and spiral wheels. 

Hugo Bilgram, 

Machinist, 
440 N. 12th St., Philadelphia, Pa. 


Drill Chucks. 


Trump Bros. Machine Co., 
Manufacturers, 
Wilmington, Del, - - - - U.S.A. 


For sale by Chas. Churchill & Co., Ltd., London, Eng. 


Pulleys, Ring Oiling Hangers. 
Pulley Moulding Machines, 
Pulley Lathes. 


T. B. WOOD’S SONS, 


Chambersburg, Pa. 


Want 
» This 
Chuck ? 


It’s our 
Champion 
Geared Scroll 
Chuck, and 
it’s a good 
one. Our 
free Chuck 
Book tells 
why, and the 
price. We 
can fill orders 
on the day 
they’re 
received. 


THE D. E. WHITON MACHINE CO. 


NEW LONDON, CONN. 


Sole European Agents—Selig, Sonnenthal & Co. 
Sole German Agent—E. Sonnenthal, Jr. 
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Round Corners. 

The paper, on another page of this 
issue, by John M. Richardson, on “Fillets 
and Round Corners on Castings” deals 
with a familiar topic, but one which re- 
quires constant reiteration. Everyone 
knows the desirability and importance ot 
the round corners, but many circum- 
stances continually conspire against them. 
It should not be necessary, and it should 
not have been necessary for at least a gen- 
eration past, to plead for the round cor- 
ners, but it is mecessary even to this day. 
They are not found in all the places where 
they should be found. They are con- 
spicuous by their absence in many places, 
and several authorities which have the 
determining of them are continually con- 
spiring against them. They are the vic- 
tims of a maleficent combination. Co- 
operation is usually assumed to be helpful 
and beneficent, but it is not so here, and 
four, at least, different interests in com- 
bination arrayed are in many cases still 
the victors over the round corners and 
drive them out of sight. 

Round corners on castings mean first 
of all round corners in the mind of the de- 
signer, then round corners on the draw- 
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ing, round corners on the pattern and 
round corners in the mold, before we 
have the casting with the round corners 
as they should be. We must have, then, 
the co-operation of the designer, the drafts- 
man, the pattern maker and the molder 
to produce the castings with all the cor- 
ners properly rounded; and if we do not 
have the properly rounded corners, then 
all of these must at the least have con- 
sented to forego them, and more likely 
actually opposed them. 

Few have any idea what a gauntlet the 
round corners have to run. The drafts- 
man is probably the worst foe of all. The 
designer may in many cases be all right, 
and may properly favor the round cor- 
ners, but if he is the draftsman as well as 
the designer it is probable that the drafts- 
man part of him will have the say, and no 
draftsman can instinctively consent to the 
round corners. The draftsman cannot be 
altogether blamed, because he has the nat- 
ure of things to back him up on the one 
hand, or to be fought against on the other. 
The sharp corners come naturally in the 
operation of mechanical drawing, while 
the draftsman must go far out of his way 
to indicate the round corners in all the 
places where they legitimately belong. The 
sharp corners, external or internal, can 
be represented naturally and easily in a 
line drawing, while the round corners can- 
not. One of the most satisfactory and 
every way admirable castings that we ever 
saw was the hub of a 60-ton fly-wheel. 
It was of such a design that no line draw- 
ing in plan or elevation could give any 
adequate idea of it, and it could only have 
been adequately and indisputably indi- 
cated, in all the details of its shape, by a 
dozen or more sections on different radial 
planes, several transverse sections and cir- 
cular “produced” on assumed 
straight lines. Besides the central hole, 
there were five transverse holes bored and 
faced at each end for the keying in of ten 
arms. Between these holes were ten 
smaller round holes for rods which went 
to the joints between the segments. All 
these holes were in cylindrical bosses with 
a large beading at the outer end of each, 
the bosses for the arms being of course 
larger than those for the rods, and where 
those bosses cut or joined each other the 


parts 


joint was made by a large circle instead 
of by a sharp angle, so that all lines of 
definition in projection were obliterated. 
Photography has not the gift of prophecy, 
or here would have been its field. It can 
only record the accomplished fact, and 


this finished hub was a fine subject for it; 
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but it could do nothing toward exhibiting 
Many such jobs 
and he 


the original conception. 
as this occur to the draftsman, 
dodges them, makes his sharp lines, and 
the sharp corners follow in the finished 
work. 

The pattern maker is not as much in 
evidence as once he was in determining 


the “to be or not to be” of the round 
corners and the fillets on the finished pat- 
tern, but his necessary attitude toward 


them is still inimical, and, so far as he 


has the opportunity, his influence is often 


fatal. Round corners, either external or 
internal, mean more work on the pattern, 
and he, like others, is prone to avoid 
the extra work where it is possible; 
and this not from any inherent aversion 
to toil, but, on the contrary, from the 
love of accomplishment. He can turn out 
more work and make more show for a 
given amount of labor expended if there 
are no round corners; so, if he may have 
his say, there shall be no round cornet 
or there shall be as few as possibl 

The case of the molder and the round 
corners is quite different. While th« 
draftsman and the pattern maker are 
necessarily instinctively averse to the 


molder, on the othe 
They make the mold 


the 
hand, loves them 
ing somewhat easier, and they improve 


round corners, 


the casting even before it leaves his hands 
Sharp external corners will not always 
run full, and are sometimes shelly, and 
sharp internal corners are often the start- 
ing places for shrinkage cracks, so that 
some castings are lost and others are not 
as good as they might be, on account of 
the sharp corners. But the molder is not 
generally a kicker. He is generally ab 
solutely passive, if the thing is not ab 
solutely impossible to produce. It would 
be well if he did not allow himself to be 
crowded so near to the accomplishment 
of the impossible. No better 


right, no one has a more pronounced duty, 


one has a 
to express his honest opinion, and often 
his valuable opinion, upon patterns and 
tne design and make of them than the 
Instead of that, he 
remark and 


molder. accepts the 
pattern 


casting if he can. 


without makes the 


In spite of them all, fillets and round 
corners are generally excellent and d« 
sirable on patterns and castings, and we 
must occasionally indulge in these little 
reminders to enable them to hold their 


own. 
The boldly rounded fillets and corners 
are, however, much more in evidence here 


than in England, and we have often won- 
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dered what malign influence it is which, 
when a wood-cut of an American ma- 
chine tool appears in the columns of our 
British contemporaries, cuts out all the 
fillets and carries the rounded corners all 
up to a sharp, square edge. The tools 
are in this manner made to look quite 
English, and perhaps therefore better to 
English eyes, but here they look like 
hideous travesties, and would, we should 
think, constitute an adequate basis for a 
successful prosecution for slander or libel, 
or perhaps lese majeste. 





The Future of the Amesican Ma- 
chine Tool Trade in England. 


The beginning of the European trade in 
American machine tools on a large scale 
was the outgrowth of the domestic trade 
paralysis of 1895-6. In a desperate attempt 
to find an outlook for their products, a 
few machine-tool builders sent consign- 
ments abroad, and were themselves as- 
tonished at the readiness with which the 
goods were sold and at the prices ob- 
tained. Most American manufacturers 
had so long believed production costs to 
be higher here than in Europe that they, 
more than anyone else, were surprised to 
find that, under the conditions then pre- 
vailing, they could obtain better prices 
abroad than at home. 

It was recognized, however, that busi- 
ness was then excellent in Europe, while 
almost at a standstill here. Manufac- 
turers there were behind their orders, 
while here they had no orders, and the 
quick deliveries possible by American 
manufacturers was largely le reason for 
the initial sales. These sales were looked 
upon by those who made them as a mere 
stop gap, and as certain to end with the 
hoped-for revival of business at home. 
The tools, however, were found to possess 
merit, and those of the automatic class, 
especially, introduced methods which were 
new in European shops. Economy of 
production being found to attend their use 
they created a market based on their 
merits, but this market was still con 
sidered a temporary one. It was known 
that these machines were being copied, 
and we were told on all sides that this 
would soon operate to kill the trade. 

An editorial in “The Engineer” for 
June 23 puts a very different face on this 
situation in England, at least. We quote: 

“The volume of the trade of this 
country must increase; if it does not, it 
will rapidly fall off, for there is no stand- 
ing still. Now there is not sufficient labor 
available in the country to permit of any 
considerable extension of producing power 
on present lines. Speaking not long. since 
t> the managing partner of a very large 
firm in the Midlands, engine and general 
machinery builders, he said: ‘I sincerely 
hope I shall have no more orders for 
months. If I get them I must refuse 
them. I begin to understand as I never 
did before how small a country England 
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is. There are not men enough to do the 
work that is waiting to be done.’ 

For a considerable time past it has been 
next to impossible to obtain good fitters 
and, erectors and machine minders. The 
chronic scarcity of molders has been in- 
tensified. There is in this country an 
enormous capital seeking investment. 
How is it, why is it, that some of this 
does not find its way into the construction 
of engineering shops? Take, again, loco- 
motives: all the works in the kingdom 
are running day and night, and will run 
day and night for months, and it may be 
for years. Why is it that no enterprising 
capitalist starts a locomotive-building 
works? Very largely the answer to these 
questions is that materials cannot be ob- 
tained from which to build the new 
works; nor can men be got to work the 
tools if they were there. It is beyond 
question that Great Britain is just now 
working up to the utmost limit of her 
capacity as far as everything connected 
with steel or other metals is concerned. 
There is good reason to believe that in 
the near future there will be no slacking 
back, and that if Great Britain cannot 
supply the demand, cther nations, and 
notably the United States, will. 

“The’ solution of the difficulty obviously 
lies in augmenting our production. We 
must build three locomotives where we 
now build two, and so on; but this can 
only be done by augmenting the produc- 
tive power of the workmen. We cannot 
put on three men where there are now 
two; machinery must come to our aid.” 

This quotation voices a demand for a 
class of goods in which we admittedly 
excel, and its significance will not be lost 
on those who are interested in the foreign 
market for American machine tools. If 
“The Engineer” is correct—and as re- 
gards the industrial activity of England 
there can be no doubt that it is—an active 
English market for American labor-saving 
machine tools would seem to be assured 
for a period Whose end is not now in 
sight. The labor-saving qualities of these 
machines are now universally acknowl- 
edged abroad, and the demand -for them 
exists. The willingness to copy them 
no doubt exists also, but with the shops 
already overflowing with work it is not a 
question of willingness, but of ability. 
The production of new lines of machine 
products is, moreover, not a matter of a 
day, but of a long period of inception and 
preparation. We cannot do otherwise 
than regard the present situation as most 
hopeful. 

There is another lesson for us in this 
matter, and that lies in the readiness of 
Englishmen to learn from others. So 
prompt an awakening to an unpleasant 
situation on the part of a nation was, we 
believe, never before seen as the one now 
in progress in England. It is not long 
ago that “The Engineer,” from which we 
have quoted so often of late, delivered 
itself of the statement that “the best of 
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everything is still made in this country, 
and those who want the best must come 
to us to supply their needs,’ and the 
change in “The Engineer” is typical of 
the entire English press. That England 
had entered upon a period of industrial 
decline has never for a moment entered 
our thoughts, and from the most selfish 
motive, if from no other, we may say, 
Perish the thought! for she is our best 
customer, and its likely to remain so as 
long as she is prosperous. 

Meanwhile, while pervaded with the 
comfortable feeling that England has 
learned some useful industrial lessons 
from us in the immediate, as we learned 
more from her in the remote, past, it is 
pertinent to ask, Were the sitvation re- 
versed, would the spirit now shown by 
the English press be shown by our own? 
We fear not. The American public dearly 
likes to hear the eagle scream, and the 
American newspaper takes care that its 
desires are gratified. We certainly hope 
that the situation may never be reversed; 
but if it is, we expect to see more wry 
faces among us than England has shown. 





The recent performance of a bicycle 
rider who drove his machine a distance of 
one mile in 57 4-5 seconds confirms our 
opinion expressed several years ago, when 
discussing the mile a minute problem, to 
the effect that wind resistance is the chief 
resistance to high speed on a bicycle. We 
believe that if riders could suspend 
breathing operations and could ride under 
a receiver in which a vacuum could be 
maintained that almost any speed might 
be obtained, possibly up to two miles per 
minute. This performance of Murphy’s 
seems to confirm this opinion. He rode, 
as we understand it, in an inclosed space 
arranged behind a locomotive, the space 
or chamber being so arranged that the 
locomotive overcame the air resistance, 
and in the space referred to carried along 
with it the inclosed volume of air so that 
in this inclosed space the riding was done. 
We believe that the frictional resistance of 
the bicycle when in good condition is 
very low, and that where this resistance 
is the only one to be overcome speeds 
may be very high, but at the same time 
we do not believe that this fact has much 
practical importance. 





It will be remembered that at Chicago 
the firm of Schichau, of Dantzic, Ger- 
many, had two engines which stood in 
Machinery Hall, and were much admired. 
This firm have attained quite a reputation 
as builders of high-speed torpedo boats, 
and some time ago undertook to build for 
the North German Lloyd Steamship Com- 


pany a large passenger steamer, which 
was named the “Kaiser Friedrich der 
Grosse,” and a contract speed of twenty- 
one knots was guaranteed for at least one 
round trip during a series of six round 
trips. But in practice it has been found 
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that nineteen knots is the best the vessel 


can do, and she has, therefore, been 
thrown back into the hands of her 
builders. 





Commercial Review. 


New York, SATURDAY EVENING, 
July 8, 1890. 
DYNAMOS, MOTORS AND OTHER MACHINERY. 

This week’s holiday carried with it a 
partial vacuum in business which has 
spread over several days. Monday was 
observed as a day of rest in many busi- 
ness houses of this city. Machine too! 
builders in New England and the West 
more or less generally gave their men a 
vacation spell from Saturday till Wednes- 
day. 

Some of the dynamo and motor com- 
panies have been compelled to rest on 
their oars all through the week. It is 
stated at one usually active office that not 
for a long time has so quiet a week been 
known, and another reports having taken 
in less than $1,000 worth of business. 
These incidents do not affect the general 
trend of trade, which has been very favor- 
able up to this time, and presumably will 
continue to be so hereafter. 

Manufacturers of dynamos and motors 
are in some cases catching up with work, 
so that they can make earlier deliveries 
than they could at one time. Two con- 
cerns mention thirty days as the outside 
limit in ordinary cases. But 
on electrical machinery are much hindered 
by the difficulty in securing raw materials 
Steel castings are particularly hard to 
come by, and in some cases wire and cop- 
per for commutator bars, etc. One com- 
pany has a contract with two steel foun- 
dries for castings at the old, low prices, 
and as a consequence these foundries are 
furnishing their customer with just as 


deliveries 


few castings as possible. 

Further important advances in prices 
are reported. A concern which has al- 
ready made a bluff at higher prices now 
proposes to grab for them in earnest to 
An- 
other company, since the first of this 
month, names 10 per cent. higher figures, 
A third has 
increase, 


the amount of 15 per cent. advance. 


making 35 per cent. in all. 
lately quoted  10-per-cent. 
amounting to 20 per cent. since March 1. 
The total made by one of the 
two biggest electric companies are stated 
by a representative of the same to be 
about 33% per cent. We tell these tales 
as they are told to us. It is not to be sup- 
posed that these high prices are in all 
actual 


advances 


cases enforced when it comes to 
sales. A credible competitor of one of 
the companies mentioned above as hav- 
ing made a large increase states that it 
has instructed its notwith- 
standing the nominal advance, to take or- 
ders at what prices they can, and that old 
terms are still being accepted. 


agents, 
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The General Electric Company, not 


withstanding the huge volume of orders 
coming in, would be able to make fairly 
quick deliveries if it could get the full 
equipment of tools for its new shop at 
Schenectady. Some tools which were 
ordered about a year ago have not yet ar- 
rived. The company has bought a Rice 
& Sargent engine of some 2,000 horse- 
power for its Schenectady plant, to be 
used for testing purposes, etc., and is now 
buying an engine for its Lynn works. 
The electrical companies that are to ex- 
hibit at the Paris Exposition will be 
limited to a very few of the principal ones. 
It is understood that the chief electrical 
machinery exhibits will be made by the 
Westinghouse Electric & Manufacturing 
Company. The Electric is 
making plans for its share. It is under 
the necessity of restricting itself so as not 
to surpass its affliated European com- 
panies in the lines which they manufac- 
ture, and will not unlikely avoid the diffi- 


General 


culty by showing a generator of 5,000 
horse-power or over. 
That anticipated event which for the 


last five years has excited the wonder and 
curiosity of electrical engineers, of 
capitalists, and of the general public, until 
it came to be regarded as a most elusive 
mirage, and occasioned a shrug of the 
shoulders whenever referred to, is about 
to become a reality. The Manhattan 
Elevated Railway, in New York City, is 
at last to be equipped with electric trac- 
tion. The days are not far distant when 
those perennial puffing dummy locomo- 
tives, which we have been brought up 
to regard as indispensable factors in the 
existing order of affairs, will be stalled 
and rusting. The capitalization necessary 
for entering upon the work of transform- 
road has effected. It is 
stated that the company has purchased for 
about $300,000 a site for a power house on 
the East River front, extending from 
Seventy-fourth to Seventy-fifth 
also that a contract has been let with the 
Lackawanna Iron & Steel Co. for 9,000 
tons of third rail, 100 pounds to the yard. 
Bids have been received for engines and 
The electrical equipment will be 
ordered later. It is thought that 
three months will elapse before the speci- 
fications for it are out. The size of the 
power plant is not yet definitely known, 
but it will probably be about 70,000 horse- 


ing the been 


streets ; 


boilers. 


some 


power. 

The transformation of the 
Elevated additional 
this time from the rumor afloat that it is 
passing into the control of the New York 
Central. This, taken in conjunction with 
the Central’s lease of the Boston & Albany 
and reported alliance with the Pennsyl- 


Manhattan 


borrows interest at 


vania, would make one of the biggest rail- 
road sensations that the present genera- 
We doubt, however, 
Manhattan 


tion has witnessed. 
whether the rumor as to the 


is well founded. 
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ELECTRICAL SALES, CHIEFLY INDUSTRIAL. 


The Sprague Electric Company has re 


ceived from the Imperial Steel Works, 
Japan, an order for nine motors. 
The Crocker-Wheeler Company has 


received contracts for six generating sets 
(dynamos and marine type engines) for 
the United 

“Marblehead,” 
for each vessel. 


States ships “Texas,” 


and “Montgomery,” two 
Two of the dynamos will 
be of 32 kilowatts, and the other four of 
16 kilowatts The 
Railroad has ordered five more Crocker 
Wheeler motors of 25 horse-power and 
under for its Hoboken shops. A sale of 
two hoists and motors has been made to 
the New York & Boston Dyewood Com 


Greenpoint, 


each. Pennsylvania 


whose factory is at 
The Crocker-Wheeler Company is 


pany, 
N. Y. 
negotiating with several parties in Eng 
for railway 
generators. 

In a long list of June sales furnished us 


land direct-current street 


by the Bullock Electric Manufacturing 
Company we note particularly the fol 
lewing: To the Butterick Publishing 


Company, New York City, thirty-three 
motors for direct connection to printing 
presses. Several good-sized orders were 
received from English newspapers. 

A BIG NAVAL MACHINE SHOP POWER PLANT. 


The United States 
the market for a plant for the steam en- 


Government is in 


gineering machine shops of the New York 
(Brooklyn) Navy Yard. 
these shops for all purposes is to be fur 
nished by electricity. The outfit will in 
three aggregating 
horse-power and fitted with inclined grate 
feed 


three compound engines, 


The power for 


clude boilers 1,200 


mechanical stokers, pumps, surface 


condensers, etc. ; 
which will be directly connected to three 


400-kilowatt generators, two-phase, 220 
volts, and with 3,000 alternations per 
minute; about 1,800 horse-power of 


motors in sizes of § to 100 horse-power, 
to be arranged approximately as follows: 
In the power house, for pumps, air com 


pressors, coal conveyors, etc., 200 horse- 
power; in the pattern shop, for the opera- 
etc., 8o 


shop, 


horse- 
the 


eve... 


tools, blowers, 


the 
operation of tools, 


tion of 


power; in machine for 


cranes, blowers, 
620 horse-power ; in the erecting shop, for 
the same purposes, 500 horse-power; in 
the boiler shop, for the same purposes, 200 
horse-power; in the foundry 200 horse 
power. 


The following electric traveling cranes 


are also to be purchased for the steam 
engineering shops: One four-motor 40 
ton crane, one three-motor 25-ton crane, 


four three-motor 10-ton cranes. 
The proposals for the above equipments 
will be opened August 8. 


PITTSBURGH REPORT. 


The principal feature of the iron and 
steel market at the present time is the ad- 
vance in price in nearly all grades of ma- 
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terial, both raw and finished. Within the 
past few months rapid strides in the mar- 
ket value of material have been made. 
Pig iron which was selling at something 
like $10, Pittsburgh, on January 1 last, 
cannot be secured at the present time for 
less than $20. Steel rails which com- 
manded a price of about $18 per ton in 
March last are now being sold at $28 and 
$30. Foundry irons of all grades have 
advanced proportionately; and it is almost 
an assured fact that further advances will 
be seen within a very short time. 

Building operations are being restricted 
to a very great extent on account of the 
inability to secure material. One concern 
in this city which has had in contempla- 
tion the erection of a large addition to its 
works, cannot obtain structural iron until 
November 1 next, and unless some bar- 
gain is struck by securing some building 
already erected, there is not much likeli- 
hood of their going ahead with the new 
work. There are a few wooden buildings 
on the market, but these are not wanted, 
for, in the long run, they do not amount 
to much. These conditions have been the 
means of holding off quite a number of 
good industries for this locality. 

The Pittsburgh district makes very little 
malleable iron, but the prospects are 
bright for the establishing of a large plant 
at McKees Rocks, near Pittsburgh, which 
will make nearly as much again as there 
is being produced at this time. It is esti- 
mated that the amount of malleable iron 
made in Pittsburgh only amounts to 20,000 
tons per year. The new plant is to be 
built by Dr. R. G. G. Moldenke and G. S. 
White, both of whom were formerly con- 
nected with the McConway-Torley Com- 
pany; L. W. Young and several other 
persons. The plans are now being pre- 
pared and bids for the work will probably 
be asked for in the very near future. An- 
other concern which lately made known 
its existence is the Pittsburgh Steel Hoop 
Company, organized for the manufacture 
of steel hoops, etc. This company will 
probably enter into competition with the 
American Steel Hoop Company, which 
now controls a number of plants through- 
out the country. The building, which was 
to have been utilized by the Pittsburgh 
Horseshoe Company, recently bought out 
by the American Steel & Wire Company, 
will be used by the new company. The 
buildings are all of steel, and in all proba- 
bility the power equipment which was 
purchased for the horseshoe plant will 
be installed here. 

Roll-makers and general mill builders 
are loaded up to the neck with orders. 
Only a few days ago a concern in this 
place asked several mill contractors to bid 
on work calling for four mills for rolling 
cold rolled steel, but on account of the 
condition of their order books it was 
found impossible to think about doing the 
work. In fact, these are not the only 
class of manufacturers who are “too full 


AMERICAN MACHINIST 
for utterance.” The bridge builders and 
structural iron works cannot begin to fig- 
ure on new work until November I. 
Engine and boiler makers are busy—in 
fact, too busy. The Stirling Company 
has been successful in securing several 
good-sized orders within the past month 
or so. E. F. Austin, representative for the 
Stilwell-Bierce & Smith-Vaile Company, 
Dayton, Ohio, has closed quite a large 
number of contracts for heaters, etc. All 
the engine builders are full of work; but 
a good many of these are working on old 
contracts which call for lower figures, and 
this appears to be the only cause for 
grumbling. 


CHICAGO MACHINERY MARKET. 


The question of the deliveries of ma- 
chine tools is very vital in this market. 
Buyers have been educated to select 
from stock a tool that conforms to their 
needs, and are not accustomed nor wholly 
reconciled to the broken lines now found 
in all stores, and to the necessity of wait- 
ing several months or longer for the ma- 
chines which they require. Considerable 
business has been lost in this way. The 
user says he has taken contracts, to com- 
plete which he can use the new tool to 
good advantage. He is not certain that 
after three or six months he will have any 
use for the machine, and accordingly he 
declines to buy, either picking up what- 
ever machine he can find for quick ship- 
ment or doing as best he can with his old 
machinery. These remarks of course ap- 
ply only to a portion of the trade, and per- 
haps a small proportion, but the condition 
mentioned has been experienced by quite 
a number of sellers here. The scarcity of 
tools has been known for months by most 
of the trade, and they are ordering for 
future deliveries. 

The condition of trade at present is very 
satisfactory. Every one seems to be ex- 
pecting a good fall business, and it is more 
than suspected that the present buying is 
done very largely by those who ordinarily 
would defer their purchases until about 
September. For many lines of machinery 
buyers cannot obtain deliveries before 
October by ordering now, and some ma- 
chinery has been sold during the past 
week for shipment next January. Prices 
continue to advance, a 5 or IO per cent. 
rise July 1 having been not uncommon. 
It is believed also that this continued 
strength of prices is inducing a better buy- 
ing. Several months ago, when values 
were rapidly rising, some purchasers of 
tools held off, under the impression that 
the bulge in prices could not last, and 
that they would be able to buy on better 
terms a little later. The present aspect of 
the trade does not encourage that view, 
and they are accordingly more disposed 
to close for their needs. 

One automobile manufacturer is in the 
market for forty-two machines. Several 
other automobile companies are making 
inquiries. In fact, this branch of industry 
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seems to be about as promising for the 
machine-tool makers as any other. The 
railways are buying sparingly. One mas- 
ter mechanic recently remarked that his 
shop needed $40,000 worth of machinery, 
the lack of modern tools being so apparent 
that he was ashamed to take anyone 
throtigh the shops. He has just bought 
new equipment to the extent of $6,000. 
During the past six years this department 
of the railroad service has been so per- 
sistently squelched by the management 
that little spirit remained, he said, to ask 
even for what was absolutely required. 
Telephone and electric companies are large 
buyers of machine tools. 

Wood-working machinery is also active. 
The South is taking some good lines of 
heavy tools; but in the West the present 
trade is mainly for the smaller machines. 

Among recent orders taken by the 
Marshall & Huschart Machinery Com- 
pany are the equipment of a new machine 
shop at Des Moines, Ia., another at Min- 
neapolis, and of a shop at Chicago which 
will manufacture parts for automobiles. 
In value the Chicago trade of the Pratt & 
Whitney Company last month was double 
that of June, 1898. 





Quotations. 


New York, Monday, July ro. 


Iron — American pig, tidewater deliv- 


ery :— 

Pennsylvania irons: 

No. 1 X foundry.........$20 00 @ 
No. 2 X foundry......... 19 20 @ 
Mee siein..........5. Be@® 
Alabama irons: 
Ne, ¥ Sounher. .0s.2.-+-2 19 @ 
No. 2 foundry 18 75 @ 
No. 3 foundry . 18 25 @ 
eee 
eS a 
Foundry forge 725 @ 

Bar Iron—Base sizes—Mill price for re- 
fined in carloads on dock, 2.20c., upward; 
from store, 2.25c., upward. Common, 
from store, 2.15 @ 2.20c. 

Tool Steel — Base sizes — Standard 
quality, 744 @ 8%c.; extra grades, 12 @ 
I4c.; special grades, 16c., and upward. 

Machinery Steel—Base sizes—Ordinary 
brands, from store, in small lots, 2%c. 

Cold Rolled Steel Shafting—Base sizes 
—From store, in small lots, 3%c. 

Copper—Carload lots, Lake Superior in- 
got, 183% @ 18%c.; electrolytic, 17% @ 
17!4c.; casting copper, 17% @ 17%c. 

Pig Lead—Carload lots, 4.55 @ 4.60c., 
f. o. b., New York. 

Pig Tin—In 5 and 10 ton lots, f. o. b., 
28% @ 283¢c. 

Spelter—Prime Western in  carload 
lots, 6 @ 6%c., New York delivery. 
Antimony—In cask lots and 

Cookson’s, t1c.; Hallett’s, 9.85c. 

Lard Oil—Prime city, ice pressed, 43 @ 
44c. for the leading brand, in wholesale 
lots. 


over, 
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firebox staybolts being particularly well 
finished by this method. Some very fine 
hydraulic machines are used in the flang- 
ing shop, the pressure at which they work 
being 2,000 pounds per square inch. The 
firebox plates, etc., are heated very uni- 
formly and efficiently in two special gas 
furnaces. This shop turns out about 250 
new locomotive boilers yearly, in addition 
to routine repairs to the boilers of the 
3,000 locomotives in service on the road. 
In this department also a large share of 
the constructional steel work required by 
the company for warehouses, bridges, 
roofs, etc., is manufactured, and some ex- 
tremely quick work is done on occasion 
when unexpectedly called for. At such 
times as these the advantages of having 
the complete steel plant in one works is 
fully realized. 

In the angle-iron smithy, which has 
about sixty smiths’ hearths in use, drop- 
forging for all the departments is also car- 
ried on. In the nut and bolt department, 
specialization of operations is carried to 
a high degree. Almost all sizes of steel 
nails and springs are produced in the bolt- 
forging shop, in addition to the wide 
variety of bolts and nuts called for by the 
requirements of the company. Many of 
the forging and screwing machines appear 
specially efficient, as regards quality and 
quantity of output. 

A mixture of a soapy nature is lavishly 
used on the screwing and tapping ma- 
chines, and it struck me that it would be 
of general interest if an exhaustive test 
could be made of the relative expense of 
producing this class of work by the aid of, 
say, lard oil versus soap water. My ex- 
perience in the use of lard oil is that the 
life of dies, taps, etc., is much prolonged, 
as compared with their life when other 
lubricants are used. 

In the wheel shop I noticed some fine 
wheel lathes, etc., by a Manchester firm, 
Messrs. Beyer, Peacock & Co., which firm 
is principally known as turning out a high 
class of locomotive engine. I knew they 
were in the habit of making special tools 
for their own use, but had no idea they 
built them for outside firms. On further 
enquiry, however, it seems that a con- 
siderable aggregate business is done by 
them in heavy tools, many of which were 
perhaps originally designed for their own 
use in locomotive building. A heavy mill- 
ing machine for removing the metal be- 
tween the webs of crank-shaft forgings, 
by Craven Bros., Manchester, is of in- 
terest. The large mill is of the inserted- 
cutter type, and contains 150 teeth. In 
the works it is playfully called a “nibbler.” 
Personally, I should be inclined to con- 
sider it a powerful biter. In the turning 
ot the crank shafts I noticed that all the 
roughing-out was done with the work 
dry, mushet steel being used. The men 
seemed under the impression that it was 
the best practice. What is the practice 
of American firms in this matter? Gas 
engines are used in this department for 
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driving the line shafting. A gas engine is 
also used in the signal department, which 
is complete in itself, as regards iron and 
wood-working machinery. 

Besides the company’s ordinary system 
of interlocking signals, designed by Mr. 
Webb, and which has proved statisfactory 
for over twenty years, the Webb-Thomp- 
son electric staff apparatus for single-line 
working, which has been largely adopted 
by other companies at home and abroad, 
is also manufactured. The “millwrights’ ” 
shop contains about the greatest variety of 
repair and new work that could possibly 
be imagined. “Anything is fish that comes 
to the net” here, from a piece of hurdle 
fencing to steamboat repairs for the com- 
pany’s Irish cross-channel service of 
steamers. Special machine tools are con- 
structed in this department, as are also 
all sizes of dynamos, and stationary steam, 
gas and oil engines thoroughly overhauled 
and tested. Mr. Price, the head of this 
shop, has certainly his hands full. I 
noticed a shaping machine by the inventor 
ot that class of tool (Nasmyth) which is 
certainly one of the originals, and cannot 
be much less than forty years old. It is 
still used for odd jobs. There are a num- 
ber of lathes with no names on them, and 
so old that no one can remember them be- 
ing obtained, which have “cabinet legs” 
exactly the same as any of the latest style. 
It must be borne in mind that these works 
have been in existence more than forty 
years, and therefore share the advantages 
and disadvantages of that fact. Very little 
American machinery is in evidence, the 
only machines I distinctly remember be- 
ing a Dwight slate sensitive drill and a 
Fay & Egan wood dovetailing machine. 

The wood seasoning and working de- 
partment is very extensive, and, to my 
eyes, seemed in a highly organized state. 
Nothing in the wood line is too large or 
too small for it. Electric welding is in 
use in several of the smiths’ shops, and 
electrically driven portable drills are fairly 
common. One large planing machine was 
also driven by electric motor. The cranes 
in the various erecting shops are mostly 
rope driven, the ropes running about one 
mile per minute. 

In the repairing shops are boiling-pans 
for removing the oil and grease from the 
parts being repaired, the grease therefrom 
being converted into soap. 

Besides the normal gage railway used 
in the works, a narrow-gage railway, 18 
inches wide, connects the various depart- 
ments. Special small, low-wheeled loco- 
motives and trollies work the traffic of 
raw material and finished goods. 

In one of the shops are some capital 
examples of milling machinery for tooling 
connecting rods, built by Messrs. Craven 
Bros., Manchester, and specially adapted 
to the design of rod now generally used 
by the company. Three very powerful 
horizontal milling machines for heavy 
cutting on link work, by the Atlas Engi- 
neering Company, Manchester, attract at- 
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tention; as do also a group of small verti- 
cal boring and turning mills by the G. 
Richards Tool Company, Brussels. There 
are some most interesting and efficient 
special tools for the manufacture of in- 
jectors and other brass work, designed 
and built by the company. Another rather 
unusual tool is a lathe by Messrs. Tangye, 
of Birmingham, to slide [turn] and screw- 
cut four screws (such as are used in lift- 
ing-jacks) at the same time. One head- 
stock carries four spindles, all driven by 
connecting gears from one speed cone. 
The tailstock has four independent spin- 
dies, and the lathe carriage has four tool- 
posts, the tools being simultaneously or 
separately adjustable. Some years ago 
some lathes were made in Manchester for 
chucking textile work, with three or four 
spindles placed vertically over each other 
and driven from one cone, but I cannot 
say definitely whether they are still con- 
sidered advantageous in use, as compared 
with single-spindle lathes. The Tangye 
lathe certainly appears very successful in 
its special line. 

A unique feature in the works is the 
display of military order boards placard- 
ing the weekly battalion orders of a fine 
corps of volunteer railway engineers fur- 
nished by the Crewe works. With com- 
mendable public spirit, the company pro- 
vided the funds for establishing the corps 
on a strong basis. The battalion is now 
about 680 strong, and as the officers and 
men represent almost every branch of rail- 
way service, the corps is much appreciated 
by government, as it would be invaluable 
in case of emergency. Upwards of 200 
of the men are specially enlisted in the 
army reserve, drawing reserve pay, and 
are liable to be called on to join the regu- 
lar army at ten hours’ notice. In addi- 
tion to the usual recruit and routine drill, 
the corps goes into camp yearly for a 
week, the men’s wages being paid by the 
company during the training. An adju- 
tant, a sergeant-major and instructors 
from the Royal Engineers are attached to 
the regiment. All the men are armed with 
the Lee-Metford magazine rifle, using 
smokeless powder, and a rifle range for 
shooting practice is also provided by the 
directors. The commanding officer, Col. 
Cotton-Jodrell, is member of Parliament 
for the town, so the membership of the 
corps shows a useful combination of in- 
dustrial and military pursuits. Some com- 
ment has been aroused here by the fact 
that the Filipinos appear to have been bet- 
ter armed than the Americans, and that 
America, who led the way in the manu- 
facture of small arms on the interchange- 
able plan, should scarcely have begun arm- 
ing her troops with a modern weapon. 
The regular army, militia and volunteers 
in Great Britain have all been armed with 
the Lee-Metford for several years. For 
general information it may be stated that 
the volunteers in Great Britain liable to 
be called out are cnly for active service, 
in case of actual or threatened invasion, 
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and that their motto is “Defence, not de- 
fiance.” 

It is impossible to attempt to do justice 
to a works of the character of those of 
the London & North Western Railway 
Company in one visit, and I content my- 
self with giving a good general idea of 
their scope. By the kindness of Mr. Earl 
I am enabled to forward to the editor 
illustrations of typical engines used on 
the London & North Western Railway, 
and both he and Mr. Sedgwick, who pion- 
eered our party through the works, spared 
no effort to enable as much as possible to 
be inspected in the time at our disposal. 
From the latter gentleman I gained much 
verbal information as to the methods of 
training apprentices and private pupils in 
vogue at Crewe, and also as to recent reg- 
ulations introduced re pensions and travel- 
ing privileges granted to men of good 
character and long service with the com- 
pany. These privileges are much appre- 
ciated, and contrast favorably with the 
curt and unfeeling dismissals too often 
meted out in large works to old servants 
of the lower grades. JAMES VOSE. 
Manchester, England. 





iThe Administration of the Premium 
Plan—IL. 


BY F. A. HALSEY. 


METHODS OF THE WORKS FROM WHICH THE 
ARTICLE OF MARCH Q WAS TAKEN. 


The methods used here are as different 
as possible from those previously de- 
scribed, although the result is precisely 
the same, and, as before, day work and 
premium work are done side by side with- 
out difficulty or confusion. In this shop 
the premium system was at the start 
looked upon as an experiment, as it will 
naturally be in most cases, and no change 
was made in existing stationery on its 
account. Existing forms were used, the 
needs of the premiums being met by the 
use of rubber stamps. A slight change in 
the time ticket has since been made to 
indicate the system under which the work 
is done, but the use of the rubber stamps 
has been continued, as they have been 
found to be entirely satisfactory. 

The method of recording the attendance 
at the shop is by the old check system, 
the checks being deposited in a box at the 
door at the beginning of work morning 
and noon, and then redistributed to the 
workmen during the morning and after- 
noon; but, as before, this is not an integral 
part of the plan, and might be changed 
without affecting the system as a whole. 

There is here no separate day and job 
ticket. Each workman makes out at night 
a ticket for each job on which he has 
worked during the day. The form of this 
ticket, which will be seen to be part of a 
card-file system, is shown in Fig. 5. The 
same ticket is used for both day and 
premium work, a punch mark at the 
lower left-hand corner showing on which 
plan the work is done. The letters at the 
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right of the card represent a part or group 
of parts of standard work, and assist in 
making subdivisions of the order number. 

The premium offer is here put before 
the men by notices posted about the 
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man to the workman to do the work and 
to the inspector to inspect it. This slip 
is shown in Fig. 6, and is used for all 
jobs, whether for day or premium work: 
but if for the latter, it is stamped on the 


1. The time within which it is expected that a job will be completed is set by 
the company. This is called the “time limit.” 

2. The workman is paid at his regular hourly rate during the time he works 
on a job, and if the time taken to do the work is less than the time limit, he is 


paid a premium for every hour saved. 


which passes inspection. The premiums 


rates of wages, as follows :* 
Wages per Hour. 


Payment will be made only for work 
will be proportioned to the different 


Premium per Hour. 


oO cents to 9.9 0 ee 5 cents 
10 149 “ ge ™* 

15 a 19.9 (ai 7 ad 
20 . 24.9 “ - 
25 29.9 “ io.lC(« 


Example.—Suppose a man’s regular hour rate to be 22 cents and his corres- 
ponding premium rate 8 cents, as given in above table. Suppose the time limit 


for a certain job to be fixed at 20 hours. 


The man will be paid 22 cents an hour 


for the time worked, and 8 cents an hour for all the time he can save. If he com- 
pletes the job in 15 hours, thereby saving , hours, he will get 15 XX 22 cents 


$3.30, as wages, and 5 X 8 = 40 cents, as premium for saving time. 


His total pay 


for the job will be the sum of his wages and the premium, or $3.30 + .40 $3.70. 
In this particular case it would make the man’s pay amount to 2434 cents an hour 


while on this job. 


In case it requires the full time limit, or longer, to complete a job, the work- 
man will receive his hour rate during the time employed; but it is expected that 
work will be completed within the time limit. 

Premiums and time limits once fixed will not be changed, except where im- 
proved methods, tools or machines are introduced, or dimension-limits or other 


conditions changed. 


All time spent in obtaining and putting back into place jigs, fixtures, tools, 
etc., and all time spent in setting tools, getting ready, taking down tools and 
cleaning up machines in proper condition for the next job to the satisfaction of the 
foreman—in fact, all time spent either directly or indirectly on the job—must be 


charged to time worked on the job. 


When working on the premium plan, no extra for overtime will be allowed; 
only the actual hours worked will be taken into account 


*The writer’s recommendations regarding the rate of the premium were given in the 
h 9. 


article published in the issue of Marc 
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works, of which the most important por- 
tions are given herewith. 

Each job is accompanied by a shop slip, 
which is at once an order from the fore- 


Order No. | Date 

Tool No. Name 
Operation 

7 g ,) 10 1 12 
Pre Day Work F ar R 
W 


PROPOSITION. 


back with a rubber stamp reading as in 
Fig. 7, which gives the time limit, while 
reference to the posted notice gives the 
premium rate for the workman who is 


Man's No A 
B 
189 Cc 
D 
F 
G 
H 
J 
K 
M 
N 
P 
Q 
R 
2 c f S 
E H T 
U 
Ar T H Ww 
Xx ; 
Y 
Z 
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FIG. 5 TIME TICKET. 




























































en 


ee ee ye . 
. 





632-2 


to do the work. It will be seen by this 
Fig. 7 that the “get ready time” is in- 
cluded in the time limit; and this is neces- 
sary in manufacturing in quantities, pro- 
vided the man who does the work is also 


410. RS he oe 
gee 


No. of Pieces..... 
Charge ( Order 

to (| Operation................ 
.....Foreman. 
o tescidl cause 


Workman. 


Completed. . 





Inspector. 
Please Inspect.............Above Pieces. 
Foreman. 


. Passed. ...... Rejected. 


. 189 
SHOP SLIP (ACTUAL SIZE 4'%4x8 
INCHES ). 


Inspector. 


Fic. 6. 


OS SA ee 


OE Pee 
UNG, SR OUR vin sare gis ee acncas 
Pieces, at Bane, FOG. «00s 


Total 
FIG. 7. 


Time Limit 


PREMIUM MEMORANDUM. 
(Printed on back of shop slip by a rub- 
ber stamp.) 


Oeder...... 

Operation. . 

No. Pieces....... 

= Rejected 

Time Limit 

WORKMAN’S MEMORANDUM OF WORK 
TO BE DONE. 


FIG. 8. 


(Printed in workman’s pass-book by a 
rubber in the hands of the fore- 


man.) 


stamp 


to set up the machine. The time for set- 
ting up is of course the same, regardless 
of the number of pieces, and this time 
added to the time for actually doing the 
work gives the time limit, which is thus 
correctly adjusted for a lot of any num- 
ber of pieces. 

The plans of this shop provide, what is 
highly desirable, a record for the work- 
man of the various premium jobs on 
which he has worked. For this purpose 
each workman is given a small pass-book, 
and on his taking up a premium job, the 


AMERICAN MACHINIST 


foreman, by a rubber stamp, makes the 
impression shown in Fig. 8 on a page of 
this book and fills it out to correspond 
with the figures on the back of the shop 
slip as shown in Fig. 7. When the work 
is finished, this book goes to the office, 
and on the same page the impression 
shown in Fig. 9 is made—also with a 
rubber stamp. The blanks of this second 
impression are filled out as the premium 
is calculated, and the book goes back to 
the workman. 


| Rates| $ 
Worked 
Premium 


Rejected Work...........-; 


WORKMAN’S MEMORANDUM OF 
PREMIUM DUE. 


FIG. 9. 


(Printed in workman’s pass-book by a 
rubber stamp in the hands of the cost 


clerk. ) 


The due each workman for 
premiums earned during the week, as 
shown by his pass-book, are entered in the 
pay-roll book in a column provided for 
that purpose. 

The cost-accounting for the various 
jobs in progress is kept on cost sheets, and 
the premiums are charged to the jobs by 
interlining with the time charges. The 
time charges are taken day by day from 
the time tickets, and the premiums are 
taken from the pass-books. 


amounts 
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Riker’s Electric Wagons. 


There was shown in the Electrical Ex- 
position at Madison Square Garden, New 
York, by far the finest collection of elec- 
trically-driven road wagons ever shown at 
one time. These wagons are b) iker, of 
New York; The Columbia A.utomobile 
Company, of Hartford, Conn., which is 
successor to the “Pope Manufactur- 
ing Company Motor Carriaze Depart- 
ment ;” the Indiana Bicycle Company, In- 
dianapolis, Ind., retaining the name of 
“Waverly,” well known in connection with 
the bicycles so largely manufactured by 
this corporation; the American Electric 
Vehicle Company, and the Fischer Equip- 
ment Company, both of Chicago. 

Riker is now producing an average of 
three carriages each week, and expects to 
increase his plant rapidly to an output of 
three or four wagons daily. 

In spite of the troubles with the tire, 
due to great battery weight, there are cer- 
tain large and highly important fields of 
automobile effort to which the electric 
wagon seems better adapted than any 
other horseless vehicle, and in which these 
silent, clean, docile and elegant carriages 
will probably long their 
supremacy. 

The two principal fields of use for the 
electric carriage are private carriages for 
wealthy city dwellers, and the delivery of 
purchases from the large stores to their 


preserve 


customers. 

For the private carriage, to make short 
runs in town, electricity seems to be in 
every way the preferable motor, because 
of general elegance and the slight physical 














Fig. | 


PLAN OF RIKER’S SINGLE-MOTOR RUNNING GEAR. 





sy 


July 13, 1899. AMERICAN MACHINIS 25-633 

effort demanded to manage and direct its 

evolutions. 
For store delivery wagons, too, the elec- = j 

tric vehicle is entirely suitable. Here, also, | 

unblemished elegance is a prime requisite, 

the range demanded is comparatively \ yy 


short, and the service periods are fixed, 
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with an interval of rest ample for re- " - 
charging the batteries. Almost all of the 
large stores have their own electric plants, —-— 
and the employment of electric-driven de- =—S 
livery wagons does not add perceptibly to ——— 
1 
LS) 


—» 











the fuel consumption, so that the traction 
may be said to cost nothing, the delivery 
vehicle charges being reduced to first cost = 
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RIKER’S COMPENSATING GEAR INCLOSED IN Fig. 3 
THE WHEEL HUB. WORKING DRAWING OF RIKER’S COMPENSATING GEAR 


battery weight becomes a grievous burden, 
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Wey both to the propelling power and the 
a a wheel tires 

y fol pasar “as ce : The Riker company, although known 

UZASD,.._ -4— | ea Ts ks now wholly from its great successes in 

aoe ‘Wis | | = electric wagons, is actively prosecuting 

Tr — ty, experiments with internal combustion 

sy ; motors, and although none of the Riker 


ine has been exhibited, high 
irection are entertained by 
the managen.ent 
Riker’s principal mechanical inventions 
WI a in motor wagons are shown in the repro 
TO AF" ductions of working drawings, which are 
G Z here given publicity for the first time, 


ANT ‘T] A Nye and relate to improvements in frames, 
iO CK 2} | 




















We ——- He brakes, bearings, driving axles, steering- 
—_———— ~~ | ees , 
) wheel hubs and gear cases, principally 
eceiahcnat i ita Riker’s frame is a tubular structure of 
Fig. 4 rectangular form, as shown in Fig. 1, the 
, ‘de membere cz a > rear avle « 
RIKER’S SWIVELLING STEERING WHEEL HUB FOR HEAVY VEHICLES side members carrying the rear axle sup 


of the wagon, interest on same and upkeep. 
The establishment of B. Altman & Co., New 
York, now using six or eight of Riker’s | 
electric delivery wagons, could not give 
the exact consumption of current per mile 
of delivery travel, as the charging current 
is not metered to the storage cells, but the 
management regards the cost of the cur- 
rent as too small, so far, to be taken into 
account. 
In the case of the cab for public service, 
the conditions are very different from the 
private carriage or the delivery wagon, 
and it is not now a proved proposition 
that the electric cab is the finality of — Machinist ee 
horseless street service. The electric cab Fig. 5 
demands a range so great that the storage 























RIKER’S SWIVELLING HUB CONSTRUCTION FOR LIGHT VEHICLES 
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porting sleeve in globe bearings at their 
rear ends, and one of these side members 
is rigidly connected to the front cross bar 
to which the steering wheels are pivoted, 
while the other side member is fitted to 
turn in the front cross bar. The inter- 
mediate cross bar is so supported on the 
side bars as to permit the side bars to 
rotate. This frame construction gives suf- 
ficient flexibility to enable the wheels to 
adjust themselves to the road surface 
readily, and without setting up torsion of 
the side tubes to an injurious extent, while 
the globed rear axle sleeve boxes ensure 
freedom of action of the driving parts. 
There are two broadly distinct methods 
of connecting electric motors to vehicle 


driving wheels. One is to use two motors, 


American Machinist 
Fig. 6 


BRAKE BAND OPERATING LEVER. 
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one for each driving wheel, and connect 
each motor to its driving wheel inde- 
pendently, so that one of the drivers can 
turn more rapidly than the other while 
the vehicle is turning a curve. This 
method avoids the necessity for compen- 
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sating gear, but its general simplicity of 
appearance is nullified to a great extent, if 
not wholly, by the greater cost of two 
small motors over that of a single larger 
one of equal power, and besides the double 
motor cost it is believed by many that the 
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Fig. 7 


WORKING DRAWING OF RIKER’S STEERING WHEEL HUB AND ITS SUPPORT 
ARRANGED FOR HYATT ROLLER BEARINGS. 
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PLAN OF RIKER’S SINGLE MOTOR AXLE. 


DETAIL OF 


SLEEVE AND REAR AXLE ABOVE. 
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independent motors and driving wheels do 
not give nearly so good results in the way 
of current expenditure as the single motor 
of equal capacity geared to both the driv- 
ing wheels. Both methods are practiced. 
Riker, however, believes the single motor 
by far the better, and does not use a 
double motor, except for the heaviest of 
his wagons. Where the single motor is 
employed there are two methods of trans- 
mitting its power to the two driving 
wheels. By one method both drivers are 
loose on their axles, and both have spur 
gears fixed to them, which are driven by 
pinions on the ends of the motor shaft, the 
compensating gear being applied to the 
motor shaft. As the ratio of the motor 
shaft speed to the drivers is commonly 
about 10 to I, it is evident that the com- 
pensating gear can be very much lighter 
and cheaper when it is applied to the 
motor shaft, where it runs fast, than when 
it is located on the slowly moving driving 
axle. By the other method the motor 
shaft carries one pinion only, and this 
pinion drives a spur gear carried either on 
the rear axle, which is in this case com- 
monly divided, or, in case the shaft is not 
divided, the hub of one driving wheel is 
prolonged in a sleeve to which is fixed one 
of the compensating bevel gears, while the 
other compensating gear is fixed to the 
axle to which one of the driving wheels 
is also secured. This method introduces a 
complexity of bearings and a wholly dif- 
ferent construction of the two driving 
wheel hubs, as one hub is secured to one 
extremity of the driving axle, while the 
other hub is secured to a sleeve carried 
in exterior bearings and at the same time 
furnishing an interior bearing for the in- 
dividual rear axle, which must also have 
a bearing close to the other driver hub. 
In case the axle is divided the reducing 
gear is fixed to the compensating gear 
drum, and if this is placed in the middle of 
the divided rear the parts 
symmetrical,each driving wheel being fixed 
on its own half of the axle, and each half 
of the axle having also fixed to it one of 
the large beveled compensating gears. In 
this case each half of the axle must have 
two bearings, one next to the wheel hub, 
and one close to the compensating gear, 
and these four bearings must lie in one 
axial line, or else the gearing and axle do 
not work well. In practice it is found a 
difficult matter to maintain these four 
divided rear axle bearings in line with 
each other, especially with heavy vehicles; 
hence various modifications are introduced 
to avoid dividing the rear axle, one of the 
simplest and least conspicuous of which 
pictorially, a 


axle become 


is shown in Figs. 1 and 2, 
working drawing section of the hubs and 
compensating gear being given in Fig. 3. 
Fig. 1 shows the general scheme of 
power transmission, the pinion d of the 
motor shaft driving the spur gear d’*, 
which is secured to the long sleeve B, en- 
closed by the stationary casing D’. This 
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sleeve B is carried in ball bearings at 
each end, close to the wheel hubs, and 
turns at whatever velocity the motor gives 
it. This long sleeve B forms a plain bear- 
ing for the axle B’, which may or may 
not make even turns with the sleeve, ac- 
cording as the wagon is running in a 
straight line or on a curve. 

The sleeve B, Fig. 2, has fixed to one end 
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fixed to the rear axle B’, which runs in 
the sleeve B and extends all the way 
through the other wheel hub H’, Fig. 1, 
which is also fixed to it. By this highly 
ingenious contrivance two ball or roller 
bearings only are sufficient to perfectly 
support the rear axle, while all the running 


parts are perfectly cased against dust, 
which is an _ absolutely indispensable 
ie 3 _ 
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Fig. 9 
DRIVING MECHANISM 
the cup G, which carries four bevel com- 
pensator pinions, g’, only two of which 
are visible in the drawing. On the left- 
hand side these four bevel pinions g* are 
in mesh with the bevel gear G'*, which is 
keyed to the large hollow wheel hub H, 
within which Riker locates the compen- 
sating gear. The right-hand sides of the 
pinions mesh with the gear G*, which is 
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RIKER ELECTRIC MOTOR. 


requisite, because if the gearing and 
journals are not so protected the sharp 
road grit very quickly destroys them. 

of the short 


axles commonly 


Instead pivoted steering 


wheel used in motor 
wagons Riker avails himself of the large 
cavity in the wheel hub needed to contain 
the gear, making the 


hub swivel on the front axle end, which is 


compensating by 
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carried bodily into the hub cavity and pro- secured. In Fig. 4 the pin on which the secured to the sleeve B, Fig. 1, and hence 


vided with a swinging sleeve K, Fig. 4, sleeve K turns is supported on ball bear- influences both driving wheels equally, 
which is shown as carrying the ball cones ings; this is for heavy work. In Fig. 5, which is highly important. The brake drum 
and balls, on which the front hub N is half section, the sleeve is supported on is sometimes so located as to be driven by 
dead centers, which makes a simple ar- only one of the driving wheels, and in this 
rangement suitable for light loads. case not only is the maximum brake effect 
possible reduced by one-half, but at the 


supported. This swinging sleeve K has a 
rigid arm m extending inwardly, and to 
this arm the steering levers m’, Fig. 1, are The brake drum d’, Figs. 1 and 6, is 
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Fig. 30 
REAR WHEEL CONSTRUCTION, RIKER ELECTRIC MOTOR. 
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same time the probabilities of tire destruc- 
tion by skidding the one driving wheel are 
vastly increased. 

Riker has had an unsatisfactory 
perience with ball bearings, and is now 
using Hyatt roller bearings for his wheels. 
Fig. 7 is a working section of his front 
hub, arranged for roller bearings. The 
drawing is so clear as to need no de- 
scription in addition to that already given 
of Figs. 4 and 5. 

Fig. 8 is a working drawing plan of 
Riker’s single motor driven rear axle, with 
a detail of the sleeve and axle, and will be 
readily understood by the reader 
what has gone before. 

Fig. 9 is a construction drawing of the 
reducing gear and brake drum case for 
the single motor vehicle, “—, we 
previously described. 

Fig. 10 is a construction drawing, partial 


ex- 


from 


type 
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a beautiful little carriage. It was shown 
with the driving gear unencased, but a 
dust-proof casing will, of course, be 
supplied before this dainty creation goes 
into service. 

Riker hitherto used gear 
pieced up out of sheet brass, and riveted 
and soldered together. 
so as to be readily removable, and have all 
junctures made absolutely dust proof with 


felt rings and washers. 


has cases 


These are hinged 


As these cases are 
made by hand they are expensive, and 
some leather cases are now under con- 
struction which are expected to be both 
cheaper and lighter than those built up of 
sheet brass. 

By the French law every automobile 
must have three brake 
To comply with this requirement Riker fits 


friction 


distinct systems. 


rubber block brakes to his rear 


tires, but not with the expectation of their 





>= 
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tend to 
operation 


details that 
rapidity of 


vention in various 
convenience and 
Many of these devices survive and become 
crystalized in practice, and many of them 
the for 
as was contended at the be- 


pass out of use, but search im- 
provements, 
ginning, has been more by contriving for 
novelty without definite aim than in analy- 
tically considering the nature of the opera- 
tion and functions of lathes and the dif- 
ferent parts that compose them 

There is no doubt that a modern lathe is 
a highly developed machine, comparatively 
speaking, but even that claim may lie a 
long way within what can be attained 

I have recently examined some steam 
employed in electric 
for the 


San Francisco, and found the following 


engines generating 


currents urban railway lines in 


facts: Engines of 1,200 horse-power run- 


ning noiselessly, their pistons moving 








FIG. II. RIKER’S 
plan and elevation of Riker’s double motor 
drive, as used in his heaviest work. In 
this case a brake drum is provided for 
each motor, as clearly shown. 

These 
sions not before made public, and hence 
will undoubtedly be of much interest to the 
great number of designers who at this 
time have their attention fixed on the prob- 
lems of automobile construction. 


working drawings give dimen- 


Figs. 11 and 12 show, respectively, two 
of Riker’s vehicles, a brougham and a 
runabout. There was also a light car- 
riage, intended for a woman’s use, which 
last was purchased by the electric show 
management, to be allotted by popular vote 
to some fortunate actress. The brougham 
should now be way across the 
ocean to fill a Paris order. The runabout 
is for the use of the Riker company itself. 

The vehicle which was awarded to the 


on its 


stage favorite is upholstered 1n red, and is 


BROUGHAM. 


FIG 


use, as through his band brakes and the 
emergency brake which can be had by re- 
versing the motor his vehicles are always 
under perfect control. 

HucuH Do.nar. 





Machine Tools—XIL. 


BY JOHN RICHARDS. 
ENGINE LATHES. 
Something has been previously said 
respecting engine lathes, leaving, however, 
a number of features that may be treated 
under this special head. 

The ultimate type, if such a thing ever 
be reached, will certainly be a composite 
one, eclectically derived from practice in 
all countries, but with a preponderance of 
American design. The present trend of 
trade indicates this, and it is due to two 
causes—the lowering of first cost by or- 
ganized production and fertility of in- 


12. RIKER’S 


RUNABOUT 
1,100 feet per minute within 1™% per cent 
of uniform speed under all changes, with- 
out fly-wheels; the con 
tinually through all the bearings, filtered, 


oil circulating 
cleared, and returned automatically until 
out. Looking back only twenty 
or for one-fifth of the period of 


worn 
years, 
evolution in steam engines, the change is 
amazing, and with this and other like facts 
in view who can say in the face of such a 
parallel that engine lathes are finished? 
Prof. 
“American Machinist,”* presented a draw- 
foot-stock or 
lathe not 


improvements on 


Sweet, in a late number of the 


ing and explanation of a 


sliding head for a small with 
four distinct 
common practice, perhaps none of which 


will be called in question by those who 


less than 


operate lathes and will understand the 
reasons that lie at the bottom. Some of 
these improvements may pass into prac 
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tice. It will be a matter of interest to 
watch and see, but the chances are that no 
attention will be given to them. 

There is no mechanic skilled in lathe 
work who will not admit the importance 
of a means of connecting the train of 
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membered, was $3 for each lathe. This 
device is not only useful in cutting screws 
or nuts of very coarse pitch, but by having 
one large wheel for the screw it can be 
used for threads of two per inch, and 
wider. It may be objected that the wheels 
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Fig. 86 


SHIFTING GEAR ARRANGEMENT FOR COARSE SCREW CUTTING. 


screw-cutting gear wheels with the cone 
pulley of a lathe so as to increase the 
revolutions of the screw in proportion to 
the relative speeds of the pulley and 
spindle, when the back gearing is in use— 
as eight to one, for example. 

This enables screws of coarse pitch to 
be cut without excessive strain on the 
wheel train, and is an expedient often re- 
sorted to by contrivances of one kind or 
another, generally by connecting the train 
to the main wheel on the spindle; still, 
a simple provision of this operation cost- 
ing a mere trifle and convenient in every 
way has been open to the use of tool 
makers for twenty-five years past. 

About that long time ago when the 
superintendent of the Disston Saw Works, 
at Philadelphia, Mr. Baker, assumed 
charge of the Enterprise Manufacturing 
Company, of that city, he had made by a 
well-known firm of machine-tool makers 
a number of small lathes with gearing as 
shown in Fig. 86, the small wheel A on 
the driving stud, being arranged to slide 
sidewise and mesh into either of the 
wheels B or C, the pitch of these latter 
being the same. 

The wheel A requires no provision to 
hold it laterally. When engaged with 
either wheel above it will remain in 
position until shifted. The effect of this 
device is obvious. The motion of the 
spindle E and of the screw train is in- 
creased in proportion as the back gearing 
diminishes the speed of the spindle, 
usually about 8 to 1, and the strain on the 
teeth of the wheel train is reduced ac- 
cordingly. The extra charge for this 
device on Mr. Baker’s lathes, as now re- 


Fig. 
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and eight per inch as fine as should be 
made for lathes adapted to general pur- 
poses. 

Another useful improvement in lathe 
gearing is shown in Fig. 87, one intro- 
duced about 1876 by Messrs. Harvey, of 
Glasgow, Scotland, and so much esteemed 
by their customers that a great many 
lathes made by the firm previous to the 
time of applying the extra wheels were 
returned to the works and changed. The 
intermediate wheels A and B are equal in 
size and produce a range of speed that 
seems to meet the special requirements in 
common work, and the highest speed 
motion with the wheels C and D geared is 
seldom if ever required. This latter is a 
destructive motion for a lathe, seldom 
used by careful workmen, and the single 
gearing is too rapid, also too weak for any 
but very small pieces. 

The wheels A and C are mounted on a 
sleeve E that slides on the back gear shaft 
F, and the adjustments are easy ana sim- 
ple. This device is one that could with 
advantage be introduced in all lathes of 
small size, and adds greatly to both con- 
venience and efficiency. The additional 
expense, as may be seen, is but little, and 
not worth considering if compared with 
the advantages gained. 


87 


TRIPLE GEAR ARRANGEMENT FOR LATHE 


A and B have to be of the same pitch as C 
and much coarser than is common, but 
this is a distinct advantage. The com- 
mercial incentives to fine pitch for train 
wheels have led to making it, entirely too 
fine. Six per inch is better than eight, 


In the diagram, Fig. 88, is illustrated a 
method of making stepped pulleys, espe- 
cially for lathes, that has not only the 
claim of perfect performance, but is much 
cheaper than the common way of making 
them. It was invented by Mr. F. B. Miles, 
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of Messrs. Bement, Miles & Co., of Phila- 
delphia, about 1872, was not patented, and 
has. been open to use since that time. 

It consists in under-cutting the radial 
faces at A, so as to leave a narrow rim or 
ledge to guide the band before it enters 
upon the bearing faces. Flanges such as 
those at B, or any radial face not under- 
cut, cannot guide a belt so as to prevent it 
from jamming in the corners and being 
gradually destroyed; but a ledge, as at 4, 
having the distance from C to D in which 
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GUIDE FOR CONE BELTS. 


to deflect the belt edgewise, will not permit 
it to jam in the corners or be injured 
This destruction of lathe belts is too well 
known to need remark. They are usually 
abused from the start by being rolled in 
the corners when shifted by hand, and a 
true running one is an exception. 

The expedient shown is effectual, tried 
by the writer with belts from 1 to 5 inches 
wide on stepped pulleys of all sizes, with 
uniform success. Not only this, the cost 


of patterns and core boxes is reduced, and 
per cent. 


the expense of finishing is 25 
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less, because the faces are flat and the 
sizes determined without difficulty. Any- 
one doubtful of the result has only to turn 
up a pair of stepped pulleys in this manner 
and make the experiment of trying to jam 
the belt in the corners. 

As a belt on stepped pulleys cannot run 
off, being confined by the radial faces at 
each pulley, convex faces can have no ob- 
ject except to lead the belt away from the 
corners; but this weak expedient does not 
answer unless the pulleys and shafts are in 
true alignment and when the belts are not 
disturbed, as in shifting them. 

The countershafts 
monly arranged, furnish a 
some criticism. It has been pointed out 
that the force and also the time of shifting 
a belt is as its width and rate of movement ; 
but this fact does not seem to be recog- 
nized in the usual manner of arranging 
the driving pulleys on lathe shafts. The 
belts have been widened and their speed 
reduced until it has called in a clutch sys- 
tem that is complicated, perishable and 
unnecessary. A belt 2 inches wide on a 
pulley of 20 inches diameter is equivalent 
to a belt 4 inches wide on a pulley 10 
inches diameter, with the difference, how- 
ever, that the 2-inch belt can be shifted in 
half the time with less than half the force 
and little or no injury, while the wider belt 
is soon destroyed. 

An illustration of this fact is furnished 
by comparing planing machines and lathes. 
The latter are much heavier, are reversed 
continually, fifty times as often as a lathe, 
and cause no trouble. The requirements 
are more severe, and accuracy quite as 
essential; but thinks of 


for lathes, as com- 


subject for 


no one substi 
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width is the most perfect form of friction 
clutch that has ever been devised. It com- 
bines all of the required functions—name- 
ly, gradual and elastic contact between the 
surfaces; engagement and release almost 
automatic; requiring little more than indi 
cation; an endurance so complete as to 
preclude comparison with the clutches ap 
plied on lathe countershafts; simplicity 
no loose pieces, and perfectly understood 
by workmen. 


The contention is that lathe counter- 
shafts should be provided with driving 
pulleys of large diameter for narrow belts 


to move at greater speed, and that such a 
construction would render clutch motions 
unnecessary. 

The several propositions that have pre- 
ceded, and many more that could be pre 
sented, bring up themes for discussion, 
and discussion always leads to improve 
ment. No one can deny the present paucity 
of literature on these subjects, or the ob- 
vious gain that would result from research. 
The purpose of these remarks is not so 
much for criticism as to 
that will bring out a consensus of views 
such as find place in technical writings re- 
lating to other branches of the construc- 
tive arts. 


present points 


(Concluded. ) 





High Speed Drilling Attachment. 


It is, of course, well known that most 
drilling machines do not provide a suf- 
ficiently high speed for small drills, and 
the larger the machine the greater usually 
Small holes have 
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HIGH-SPEED DRILLING 


tuting for the shifting belts of planing ma- 
chines friction clutches. Why has not a 
similar method been applied to reversing 
lathe shafts? 

A shifting belt of and 


proper speed 





is the deficiency. some 
times to be drilled in large castings, and 
} 
} 
' 
} 
ATTACH MENT. 
small work has sometimes to be done on 


the lack of suitable 
speeds leads to great loss of time. 


We have in the past illustrated several 


large machines, and 


ittachments designed to increase the speed 
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for small drills, and show herewith a rig 
applied to a radial drilling machine in the 
works of the Brown & Sharpe Manufac- 
turing Company, of which device a photo- 
graph has been kindly made for us 

The driving gear of the machine in- 
cludes a vertical shaft within the open- 
sided column, and a pulley in halves 
pinched upon this shaft drives the sup- 
plementary drill spindle through the belt 
and idle pulleys plainly shown. The driv- 








Fig. } 


ing pulley as well as the idler at the end 
of the arm is made long enough to provide 
the necessary range of feed, and the con- 
struction obviously allows the drill head 
to be traversed on the arm at will. The 
supplementary spindle and its carrying 
sleeve are adapted from the high speed 
milling attachment which goes with the 
milling machines made by the company. 

Those who are accustomed to use the 
speeds provided on good-sized drilling 
machines when using small drills would 
be surprised to see the increased amount 
of work put through when the drill is 
speeded up as it should be. 





Crank-Hanger Jigs and Tools. 
BY A. H. CLEAVES. 
A CRANK-HANGER JIG. 

I am enabled through the kindness of 
Mr. J. Robert Foster, foreman of the ma- 
chine department of the Peoria Rubber 
Company, to forward to the “American 
Machinist” descriptions of a number of 
jigs, etc., used at the above-named com- 
pany’s works. The jig for the seat-post- 
union is one of Mr. Foster’s own design, 
and the others I presume are in use else- 
where for this line of work. Be that as it 

. 
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may, they are intended to knock out work 
every day in the week during the season, 
and they succeed admirably in doing this. 
The material used is mostly wrought iron, 
and the jigs, in the main, illustrate good 
methods of holding hollow or shell-shaped 
work. Practical tools for cutting and that 
admit of sharpening readily, generally ac- 
company the jigs. 

Figs. 1, 2 and 3 are different views of a 
crank-hanger jig, and illustrate a prin- 
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seats for the same trued off and fitted to 
prevent end-play. The casting B has a 
key-wayed cylindrical boss for this post, 
which, as mentioned before, permits the 
bushing to come down to clamp the work 
without twisting the latter. 

The side castings C C, with V-shaped 
tops show the common method of locating 
centrally the arbor or any kind of round 
work, and the two-part arbor JK is a 
valuable feature in this connection. The 
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PLAN VIEW OF CRANK-HANGER JIG 


ciple in jig construction of general appli- 
cation and great value. That is the verti- 
cal adjustable screw-post, with key, which 
serves to clamp the work without twisting 
it, and which is shown at H in the differ- 
ent cuts. A is a cast-iron base, to which B 
is bolted, and which allows room for the 
hand-wheel VY for moving the post, with 


central hole of the work having been 
reamed in the large spider-jig (described 
in another article), the arbor, best seen in 
Fig. 1, finds its bearing at both ends of 
the piece instead of in the whole length 
of the hole; which not only makes it easier 
to enter, but free to be removed without 
interference from burrs left in reaming. 
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It also allows the ends of the reamers to 
pass clear through the holes. 

Reamers like M and other kinds, with 
V-shaped slots in the shank to prevent 
their twisting in the chuck, are held in 
Detroit Twist Drill Company’s chucks, and 
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end of Q, and gives a long bearing for the 
set-screw. This tool is used for dressing 
off the ends of L, the pin P keeping the 
latter from turning. 

In a similar cutter-holder provided with 
a place to hold a vertical cutter made of 























Fig. 6 


jIG 


for this kind of jig work are considered 
at this shop much preferable to twist drills. 
The parts reamed being in this case for 
brazing joints, and not calling for extreme 
accuracy, permit the sharpening of the 
lips on angle part of the reamer by hand, 
and so secure facility in the work with all 
the closeness required. The reamers are 
drill presses with 
feed on; one man looking after three or 
four drills, with as many different opera- 
tions as the time used in the several cuts 
admits of. 

Figs. 4, 5, 6 and 7 illustrate several of 
numerous attachments to this style of jig, 
showing how hollow work can be held on 
a stud, accompanied with angle adjust- 
ment, or used in V-grooves on an angle; 
and suggests the with which 
different devices can be made to meet dif- 
ferent requirements. 

Fig. 8 illustrates an old-timer for coun- 
ter-sinking, counter-boring or end-facing 
work. N is a cast-iron base to be clamped 
on to the drill-press table; O a steel post 
with hole in the center to support the end 
of the cutter holder Q. This carries a 
cutter made of round drill rod with seat 
for set screw and ends beveled off for side 
cut. This makes a rigid guide into the 


run in the automatic 


readiness 
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Fig. 5 
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Fig. 8 


FIXTURE. 


A FACING 


square steel, mushett steel is used, and can 
be tempered as follows: Nicking a piece 
on the wheel and 
breaking it off, grind to shape, and then 
heat the cutting end in a bunsen-burner 
blaze, run with power, if one is handy. 


bar with an emery 
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Then remove the rubber pipe from the 
end of blow-pipe, and thrust the hot end 
of steel in the end of the air tube, allow- 
ing the cold air to chill it 


Letters from Practical Men 


The Worship of Hand Work. 
Editor American Machinist: 
When I find the rare opportunity of dis- 





agreeing with you I feel constrained to do 
so, and on this occasion your article on 
“The Worship of Hand Work,” in last 
week’s issue, furnishes me my chance. 

In that 
superiority of hand over machine work, 
consequence the the 
that all articles of 
“superlative excellence” are the product of 


article you dispute the 


and as a value of 
former. I believe 
hand work, and would instance a surface- 
plate, or the wonderful lenses of the late 
Clark, or 
original dividing plates even may be said 
to fall under the category of hand work. 


Alvan screws of precision; or 


Among the above I have instanced a plane 
Why, then, should not a 
cylinder be 


and a sphere. 


hollow equally formed by 
hand of “superlative excellence ?” 

As a matter of fact, I believe the English 
are quite satisfied by actual trial at a target 
that the hand-made shot-gun is superior 
to the machine-made one. The barrel of 
this bored in a 
manner, and 


qualities to being straightened and turned 


gun is, I believe, com 


paratively crude owes its 
by hand, chiefly with a mallet. 

I presume no one will seriously claim 
that the outside of a lock plate is any 
better when formed by hand than when 
formed by machine, but it seems to me 
that it is only human nature for a gun- 
smith who has made a work of art inside 
to go on and do the same outside, thereby, 
if he is an honest man with a reputation, 
advertising the fact that his gun is hand- 
made inside 

Again, if all the parts of a machine are 
hand-made there is surely less chance of 
a defective part getting in than if the parts 
are viewed for a few minutes only by an 
assembler. 

I think if in England they are too much 
given to admire hand work as hand work, 
we, here, are too much given to admiring 
an average excellence, both of production 
and do not give enough 


and education, 


thought to productions of “superlative ex 


cellence” in either. ‘Superlative excel 


lence” may not be directly profitable, but 
those who attain to it are doing a valuable 
work in pointing the way to better things 
commercial 


to the producers of merely 


excellence, to whom “competition” can be 
left. 

I think the question of cost is a very hard 
one to eliminate from the mind in form 
ing a judgment on the absolute relative 
If for 
all ordinary purposes a certain practically 
the 


merits of the two styles of work. 


perfect machine costs one-tenth of 
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price of another almost similar machine, 
it requires great impartiality to assign the 
latter its due credit—more especially if 
one happens to be the builder of the for- 
ms. 2. 2 
[We certainly had no thought of dis- 
puting the superiority of the highest 
skilled hand work over machine work, for 
we fully believe in its superiority, and 
fully recognize the fact that the best work 
in many lines can be produced only by 
means of highly trained and skilled hand 
labor. But the article which we criticised 
seemed to make a virtue of the fact that 
as little use was made of machinery as 
possible in making the guns referred to, 
and it mentioned especially the fact that 
milling machines were not made use of, 
and that all the work that would be done 
by them was performed by means of the 
This we regard as simple 
fetich worship. If a gun is to be made as 
fine and as nearly perfect as possible in 
and of itself, and without regard to any 
other gun or to the cost of producing it, 
then we know that much hand work must 
be done upon it; but we believe the parts 
of such a gun can be milled close to size 
or, in other words, ‘‘roughed out’ ready 
for finishing by hand better than it can be 
done by the chisel and at much less cost, 
and that when a gunmaker and his cus- 
tomers are imbued with the idea that a ma- 
chine-cut on any part of a high-class gun 
is a detriment to it and should be avoided 
if possible, then we think they delude 
These gunmakers would, if 
not only 


mer. 


chisel and file. 


themselves. 
they applied their principles, say, 
that an accurate surface plate must be 
finished by hand, but that the best ones 
must be chipped and filed ready for the 
scraper, and that one that has been planed 
or milled is necessarily infertor; and it is 
that nonsense with which we cannot agree. 


—Ed.] 





Whatever is is Wrong—Scroll 
Chucks. 


Editor American Machinist: 

There has been much talk, and I sup- 
pose it is still going on, over the general 
proposition that whatever is is right. Just 
at this moment I am much more inclined 
to assert and to maintain the contrary. 
Whatever is is wrong, and we are con- 
tinually proving it so. This, of course, is 
from the standpoint of the machinist. The 
other day I thought I was going to write 
a little letter (which a fewof the readers of 
the “American Machinist” might do me 
the honor of perusing, and perhaps pick- 
ing to pieces) about things mechanical 
that had been started wrong and had been 
a nuisance to the mechanical world ever 
since. To please the metricians I was 
going to abuse the 2-foot rule, and then 
get on to the Fahrenheit thermometer, our 
wire gages and such things, and then I 
was going to notice some things altogether 
wrong about our machine tools, our steam 


engines; but I found there would be no 
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end to it, and the readers of the “Ameri- 
can Machinist” should thank me for at 
least one letter that I didn’t write. The 
story of progress all along is the story of 
the discovery of something that has been 
wrong. However we may be disposed to 
brag at different times about our improve- 
ments and our substantial progress, there 
is always something humiliating in the 
story. Every improvement means that 
the old way was wrong; why didn’t we see 
it before. The real reproach is in the 
continued retention of the things that we 
have fully learned are wrong. 

Now, there’s the scroll chuck. I made 
the acquaintance of one of them in my 
very earliest days in the machine shop. 
I was early disgusted with it, but I didn’t 
dare to say so. I have been disgusted 
with it ever since, and at last have suffi- 
cient courage to express my convictions 
about it. Of course the essential idea of 
the scroll chuck is lovely, and fits the 
mechanic’s ideas of a desirable tool exact- 
ly. But there is nowhere in mechanical 
experience, I suppose, a wider discrepancy 
between the theory and the practice of a 
thing than with the scroll chuck. The 
trouble is not in the scroll, either, because 
there should be no difficulty in cutting a 
scroll as perfectly as a lead screw can be 


THE BEARING OF THE SCROLL CHUCK TEETH. 


cut, and that is perfect enough for an 
everyday mechanic such as I am. But 
with the most perfect scroll in the world 
you can’t help having trouble as soon as 
you begin to use the jaws in connection 
with it. You never can screw up the chuck 
tight enough to hold a piece securely. The 
first chuck that I knew had 
holes for about a 54-inch steel pin about 
a foot long that was used to.tighten the 
chuck. Of course you couldn’t hold any- 
thing, and then the usual expedients in 
such cases made and provided would be 
adopted. Get a piece of gas pipe on the 
end of the pin until you bend or break it, 
hammer on the side of the pin, throw in 
the back gears and pull the back belt as 
quick as you can and jam the pin against 
the lathe shears; get two pins in opposite 
holes and have two fellows pull their day- 
lights out on them, and so on. If you 
try to crowd your work, as, for instance, 
in the tapping with a big tap, or some- 
thing of that kind, and if the piece slips 
in the chuck, it may be much harder to 
unscrew the chuck than it was to screw 
it up, although in screwing it up you did 
all that you could invent to do to it. What 
do you do in that case? The usual result 
in the olden time was that the chuck was 
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hopelessly smashed before long and thrown 
under the bench. 

But they make scroll chucks better now 
than they did at first. I have no doubt 
that the makers of scroll chucks do the 
very best that can be done for them and 
that scroll chucks are made of as good 
material and with as good workmanship 
and as careful inspection as any other ma- 
chine tools; but they can’t do the impos- 
sible. If anyone will take and make a 
little sketch, as I have done here, they 
will be able to realize how beautifully the 
teeth in the jaw don’t fit the spiral grooves 
of the chuck. The curve of the scroll is 
of course constantly changing with the 
diameter, and all the teeth of the sliding 
jaw must be able to pass anywhere. The 
result is that none of them fit anywhere. 
With the jaw, say, 1% inches wide, the 
teeth might just as well be %4 inch wide 
as the full width of the jaw, for they will 
have less than % inch bearing. The mak- 
ing the jaws reversible, as has recently 
been done, cannot make them any worse 
than where they are not reversible, as 
they will in either case afford but an ex- 
tremely narrow bearing between the teeth 
of the jaw and those of the scroll. 

The scroll movement may be used in a 
“combination” chuck, with a_ separate 
screw for finally adjusting or tightening 
each jaw, and by means of these screws 
it may be possible to tighten the work suf- 
ficiently to hold it, but in that case, bear- 
ing in mind the narrow bearing of the 
jaws against the scroll threads, the latter 
are often indented by the pressure and 
sometimes broken, so that here we strike 
another trouble not much than the 
others. In consequence of this the com- 
bination chucks are really as quickly and 
easily demoralized as any others employ- 
ing the scroll principle. I venture to vol- 
unteer the opinion that there is nothing in 
the shop line probably more hopeless than 
that of making a good chuck out of a 
scroll chuck. I am sorry that this is thus, 
because the scroll when first thought of 
certainly suggests large possibilities. It, 
however, realizes large impossibilities. 

TECUMSEH SwIFT. 


less 





English Steam Pile-Drivers. 


Editor American Machinist: 
I notice in your issue of May 25 an 
article on pile-driving, by Mr. Tecumseh 


Swift, which is very interesting. He re- 
fers, however, only to two kinds of pile- 
drivers. Allow me to supplement his re- 
marks by referring to a much more popu- 
lar class of pile-drivers, viz., the steam 
pile-driver. As your correspondent says, 
a short drop and a heavy weight is the 
most effective. You will see that this is 
just what the steam pile-driver gives. 
Several types of these have been intro- 
duced from time to time. The first in 
order of date was the steam hammer type, 
in which the cylinder was hung on to the 
pile engine frame, and the tup of the pis- 
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ton rod delivered the blow. The objection 
to this was that the tendency of the blow 
was to shatter the pile. After this fol- 
lowed the type known as the Lacun, in 
which the steam was admitted at the top 
of the cylinder, the piston resting on the 
top of the pile. But the objection to this 
type was that the movement of the flexible 
tube at every stroke of the cylinder tended 
to break it, and considerable difficulty was 
encountered in keeping the machine sup- 
plied with tubes. After this came another 
type, in which the steam was admitted 
through the piston rod at the top of the 
cylinder, the steam being admitted into the 
cylinder through horizontal holes just 
above the piston. The piston rod was 
hung in a bracket, which at the other or 
lower end had a toe which rested on the 
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the large end for the steam cylinder and 
on the small end for the main bearing. 
The length was too great for any boring 
mill in the shop, and the next best place 
seemed to be a large lathe. We could 
have faced the large end on centers in the 
lathe and planed the small end; but when 
we considered the boring of the guides 
there seemed to be too many settings for 
economy, and we decided to carry on the 
three operations at once. We had a bor- 
ing bar 8 inches diameter and about 20 
feet long, which seemed to be just the 
thing for us. 

We resorted to hard wood for supports, 
rather than go to the expense of patterns 
and castings. We cut out five pieces of 
yellow pine to fit top and bottom of the 
frame, as shown at a, I, 2, 3,4 and5. By 
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and bolted the small feed bracket to the 
top one, as shown. a’ and a*’ show the 
arrangement for clamping the small end 
of the girder. This was so cut out that 
the ribs of the casting fitted the top of 
the wood and set it without measuring. 
As there was no planing on these guides, 
we placed one of the cutters near the front 
edge of the guide and cut a small straight 
groove, as shown at K K, on the cross 
section of girder. This we did by feeding 
the boring head lengthwise on the bar, 
without rotary motion. These lines were 
for use in lining the cylinder to the frame, 
when assembling the engine. We also cut 
a small surface on the main bearing end 
of the frame that should measure just 
what the drawing called for from the axis 
of the cylinder and guides to the face of 
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BORING AND FACING ENGINE FRAME ON LATHE. 
top of the pile. In this case the flexible 4 
tube did not move with each stroke of the ~% 
monkey, but the frame was a source of vy Uh 
continual trouble. Another form was in- (r>\'\ y" 
troduced later which overcomes these ob- (C ; as 
jections and is the reverse of the last \ yf 
mentioned form. In it the steam enters ee J 
at the bottom of the cylinder through the ni : | 
piston rod. The piston rod is in the form American Machinist 
Fig. 2 


of the letter L; the horizontal part carries 
the cock and the steam and exhaust con- 
nections. The steam enters just above 
the piston. In this latter form there is no 
movement of the flexible tube. The piston 
rod continually rests on the pile during 
driving, thus preventing any springing up, 
and the whole machine is more compact. 
Blows up to 40 per minute, with a short 
stroke, have been given. Several patents 
have been taken out for double acting 
steam pile-drivers, but these have not been 
a success, as the cost of fixing to the pile 
(which is necessary in every case) is too 
great. JAMES GARNE, 
Managing Director, 
Southgate Engineering Company. 
New Southgate, England. 





Boring Engine Frames. 
Editor American Machinist: 

We had a contract to build a lot—about 
thirty—girder frame engines, and the part 
that seemed the most difficult to handle 
was the girder itself. It had to be bored 
in the guides for the cross-head, faced on 


DETAILS OF 


sawing these to the right hight we could 
drop a girder in and clamp it ready for 
work in about halt an hour. As I look 
over my notes on this job, I find we 
finished one in fifteen hours, facing both 
ends and boring the guides for the cross- 
head. These girders were about 14 feet 
long. We had four cutters in the boring 
head, two for roughing and two for finish- 
ing. In order to hold the bar firm we 
made a bracket of cast iron, as shown at 
U, and an end view U’. We had used on 
a former job, with this bar, a cast-iron 
bearing as shown at B. This we placed 
near the facing arm for the small end of 
the girder, as the stress was very severe 
at this point, and of the all-off and all-on 
character. To feed the tools on the facing 
arms we bolted a small bracket to the 
blocking, or to parts of the lathe, as we 
found most convenient. 

For feeding the traveling head on the 
bar, we placed a number of cast-iron 
parallels near the tail-stock of the lathe 


BORING RIG. 


the main bearing. This was a help when 
marking the holes for bolting the main 
bearing to frame. 

There are a great many cases where a 
simple arrangement of this kind willanswer 
every purpose, even in shops where there 
are a great number to do. There is one 
great advantage in using a lathe for 
special jobs of this kind. When they are 
finished the lathe may be used for other 
work, and no tools are left standing idle 
I was employed in a shop some years 
since where we had a 54-inch lathe, in 
which we did about six or seven different 
parts of the engine. By having some 
special castings and blocks of hard wood 
we could change from one to another ina 
very short time. There are cases in 
which special tools are built to do certain 
kinds of work, and they would stand idle 
a great part of the time. Never spend 
fifty dollars to save five. Every tool that 
is added to a plant, if it has been properly 
selected, adds to the dividends. sut if 
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the interest on this tool eats up the dif- 
ference in cost over a method by which 
the job could have been done in a cheaper 
machine, even if it required more time, 
then there has been error in judgment. 
H. S. Brown. 


Easton, Pa. 





Another Compound Die. 


Editor American Machinist: 


Having seen quite a number of articles 
on die construction in the “American Ma- 
chinist” of late, I will add another, which 





en 
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fit, being held by the screws shown in 
Fig. 4, and is made in sections, the most 
of the work being done on the milling 
machine. The die is also provided with 
a shedder C for shedding the blank, and 
which is forced down by the pins D, which 
are in contact with the springs E, the 
shedder having motion enough to allow 
for grinding and the thickness of a blank. 
F F are the adjusting screws or plugs for 
varying the tension on the springs E. G, 
shown in Fig. 2, is the holder for the 
piercing punches; it is a fit in the recess 
of the die, and is screwed and doweled to 


‘rr Aat 
SS 


July 13, 1899. 


babbitt has been poured, the nuts / are 
reamed just enough larger to give a little 
clearance. The die bed K is then planed 
out to receive the punch L, Fig. 5, which 
is fastened to the bed by four screws. The 
other eight holes are '%-inch clearance 
holes for the pins M, which are screwed 
to the shedder N, which sheds the stock 
from the punch, and are turned to fit the 
counterbore in the bed which is just deep 
enough to allow the shedder to come even 
with the face of the punch; while the 
other ends are also turned to 1% inch and 
are slotted for the screwdriver, the bottom 
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Fig. 1 


I think will be of interest. It is made for 
punching a blank from bright-rolled Bes- 
semer steel, 4% inch thick, % inch wide 
and 5% inch long, as seen in Fig. 6. The 
construction, I think, will be clearly un- 
derstood from the accompanying draw- 
ings, Fig. 1 being the plan and elevation. 
The crosshead or plunger A is 
to receive the die B, Fig. 4, after it is 
hardened and ground. The die is a tight 


recessed 


A COMPOUND DIE AND ITS WORK. 


the head A. The posts J after being 
ground are fitted nicely in the bed K and 
screwed down tightly by the nuts shown. 
The adjusting nuts J are reamed out, so 
as to be a good fit on the posts J, also cen- 
tering the head which is ready for the 
babbitt which makes the sleeve H; the 
head being grooved so as to prevent the 
babbitt from turning while being pressed 
down by the adjusting nut /. After the 
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Fig. 6 


shoulder acting as a stop for the plate O, 
which has three %-inch holes just free 
enough to let the plate slide freely on the 
studs P, which are drilled entirely through 
lengthwise, to allow the scrap from the 
piercing punches to drop, and are screwed 
into the bottom of the bed. The plate Q 
is fitted in the same manner, and is forced 
down upon the nuts RF until the compres- 
sion on the springs S is sufficient to force 
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the stock from the punch. The pins 7 are 
guide-pins. It is also provided with a 
stop, which is not shown. The work from 
this die is of the best quality, and the cost 
of production was reduced about one- 
half by its adoption. The springs are all 
made of a special steel, 1% inch square, 
and are nicely tempered and tested to a 
uniform strength. M. W. Leecu. 





“ Motoria.” 


Editor American Machinist: 

As I understand that the general public 
are still in need of an euphonious conver- 
sational handle for motor-driven carriages, 
allow me to suggest that the word 
“Motoria” might perhaps fill the bill. It 
is not patented, copyrighted nor registered 
as a trade mark, and the long-suffering 
public may have the free use of it if ac- 
ceptable from GILBERT WRIGHT. 
Pittsburgh, Pa. 





Fillets and Round Corners on Mod- 
ern Machinery Castings.* 


Take some machine-tool casting, a lathe, 
or planer, for instance, mide from twenty- 
five to forty years ago, and compare it 
with one of the same class brought out at 
the present time by any up-to-date con- 
cern, and what is the first point of con- 
trast noted? You will all answer “the de- 
sign.” Wherein is this difference of 
design? It is to a great extent in the 
large and smoothly-rounded curves and 
heavy fillets everywhere present in its out- 
line. Broadly speaking, some of these old- 
style castings look as though a carpenter 
had nailed together some sort of a founda- 
tion, and then, visiting a planing mill, had 
procured a quantity of moldings, and with 
them trimmed it very liberally wherever 
possible, and finally, by some flourish of 
the magician’s wand this would-be pattern 
had been suddenly transformed into iron 
and set down in the machine shop adorned 
with bright red and green paint, or a com- 
bination of both, neither ‘“‘a thing of 
beauty,” nor “a joy forever.” Sharp 
angles, fancy moldings, panels, etc., look 
very nice on doors, store counters, and a 
great many kinds of furniture, but are 
decidedly out of place and likewise im- 
practicable for cast iron. 

I consider it of great importance to have 
a machine casting designed so that its ex- 
terior will present as smooth a surface as 
possible, and all angles and recesses of 
any kind provided with good liberal fillets. 
The advantage of this does not lie along 
any one line, but every one of the four 
mechanical arts, namely, drafting, pattern 
making, molding and machine work, 
which are so closely joined and interlocked 
as to be but four links of a great chain, 
of untold strength and value to mankind, 
are each and every one benefited thereby. 
A drawing, where this matter has received 

*By John M. Richardson. Read at the 


Pittsburgh meeting (May, 1899) of the Amer- 
ican Foundrymen’s Association. 
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attention, presents a much more finished 
appearance, and reflects credit on the de- 
signer, for it shows that he looked ahead 
as far as the foundry, realizing that the 
design and its resultant casting bear a 
close relationship to one another. Many a 
condenmned casting is such not through 
any fault of the molder, but rather from 
bad proportioning of the metal, sharp 
angles, no fillets, etc., directly traceable to 
the drafting room. 

In the pattern department fillets serve a 
very important purpose, and now I am 
treading on familiar ground, and therefore 
can, without hesitation, give a short out- 
line of their merits and demerits. 

A fillet is actually a pattern strengthener, 
aside from its foundry value, provided it 
is composed of a substance having some 
tenacity in itself, and aside from this 
property, it is very often a time saver also, 
for in fitting hubs, bosses and ribs, over 
curved surfaces, or, in fact, any part fitting 
another, where the intersection does not 
lie in a plane, much time and labor is re- 
quired to produce a close fit, but a firm 
bearing can be quite easily arrived at, 
having, perhaps, rather open joints here 
and there, and here the fillet aids the 
pattern maker by effectually hiding the im- 
perfection. The molder who keeps his 
eyes open will notice quite a variety of 
materials worked into fillets on the various 
patterns he handles, especially if he works 
in a jobbing foundry. Wood, leather, 
lead, putty comprise the 
kinds ordinarily used, and they each have 
their time and place, except the metallic 
one. A pattern being of wood has a 
fibrous nature, which will hold glue or 
any other adhesive substance, while lead 
has no affinity whatsoever for glue; so the 
only thing that can be employed is shellac 
or nails. I have used yards and yards of 
lead fillets, so can speak from experience, 
and I have seen old engine beds and their 
foundation boxes returned for repairs, 
where these fillets were fairly stripped 
away from the pattern; even the small 
bung-head wire nails used would not keep 
them anchored down. 

Probably the finest fillet of all is made of 
wood, worked out of the solid pattern, 
having no feather edges whatever, but 
this is a very expensive kind, and can only 
be used on the finest jobs, so in everyday 
practice we have to add the fillet to the 
pattern as a separate part. For fillets from 
1-inch radius down to %-inch, leather is 
unquestionably the best and most practical 
material that can be used, and when 
properly applied will not peel up even with 
the hardest usage, and requires no nailing 
whatever, glue being the only agent em- 
ployed. Those who condemn the leather 
fillet for patterns probably do not under- 
stand the proper method of applying. it. 
There is a sort of trick about it, to be 
sure, the keynote of success being hot 
water. Cover the back of the fillet with 
thick glue, and place it quickly on the pat- 
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tern, instantly drawing a round-ended 
slicking tool of proper radius along its sur 
face, bearing down hard to exude any 
superfluous glue, and following this with a 
woolen cloth wet in very hot water, to re 
move all pressed out by the slicker. Re 
peat this 
squeezes by 


until not a particle of glue 
the edge of the fillet, then 
wipe with a dry cloth. This is really not 
so much of an operation as it may seem 
from the description and many feet of 
these fillets can be applied in a very short 
space of time. 

Where it is to bind the 
neatly around small curves, etc., just im 
it in hot water, taking it out in- 
stantly. This renders it perfectly pliable, 
but it for the thin 
edges will shrivel and harden at once if 


hard leather 


merse 
means quick work, 


not immediately placed in position and 
burnished down as previously described. 
A leather fillet with 
strong glue, can only be 
dry by main force, and will then come off 
with fibers of the wood adhering to it, 
and sometimes the leather itself will keep 
breaking—it takes so much force to make 
it let go. Light patterns are strengthened 
by them to such an extent that nails are 


put on properly, 


removed when 


frequently unnecessary. Beeswax is all 
right for very small fillets, and for finish- 
ing out where leather ones come together 
at the top edge of a rib when the curve is 
very small, and for many other places. 
The wax is prepared by being put in a 
cylinder, having holes of varying diameter 
in one end. This is warmed and the wax 
forced through with a plunger, and then 
applied with a warm slicking tool of the 
right radius. If used too cold the fillet will 
not adhere firmly to the wood. In fact, it 
is hard to lay wax fillets satisfactorily in 
a cold room, for both pattern and wax are 
chilled to commence with, and the heated 
iron bearing on the top surface of the 
fillet only makes it difficult to communicate 
the heat evenly enough through the whole 
mass to firm with the 
wood, and after the pattern has seen con 
stant use in the foundry, the wax will peel 
up badly; also it is not a durable substance 
for a fillet if sunshine or heat of any kind 


secure a contact 


strikes it to any extent. 

Putty has always been used in great 
quantities in pattern making, and probably 
always will be, on account of its cheapness. 
Undoubtedly more feet of fillet can be ap- 
plied in a given time with this substance 
for a given amount, taking both the ma- 
terial and labor into consideration, than 
with anything else; but it is only adapted 
to cheap work, and not for standard pat 
terns, as it is soft, easily dented, marred 
or bruised, besides imparting no element 
of strength whatever to the work. In 
some places plaster of paris is added to it, 
to increase its durability, but when this is 
done, it must be used immediately after 
mixing. Black 
This is nothing but common putty 


putty is also frequently 
used. 


mixed with lampblack, and is employed 
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only on cheap work, having but one coat 
of shellac, this being applied after the 
sand papering, thus comparing in color 
with the blacking on the pattern, and sav- 
ing a second coat. : 

When fillets are called for having a 
radius above 1 inch, then they must be 
worked out of wood, and this should be 
done after gluing to the pattern, not be- 
fore, in order to have the feather edge ad- 
here as firmly to the work as possible. 
It is almost impossible not to have the 
edge curl away if cut out first, and then 
fastened to the pattern, even if the pre- 
caution is taken to have the angle of tha 
fillet made slightly greater than that of 
the it fits, in order to cause a 
binding of the edges. 

A mold of any considerable size can be 
made more safely, quickly and easily and 
with a minimum of labor, where thesc 
points have been considered in the design 
and carefully followed out in the pattern 
and with far more chances for perfect 
casting, as the danger of cracks in shrink- 
How many 
castings are having 
slender part joined to a heavier one, with 
no fillet where they come together, thus 
causing a crack by the shrinkage strain at 
the junction, it would be hard to determine. 

A pattern rounded 
wherever possible will certainly leave the 
with 


corner 


ing have been eliminated. 


spoiled by some 


where heavily 


sand very much easier and less 
danger of breaking the mold, thus saving 
labor in patching and mending, which is 
always a form of dead loss to the pro- 
prietor on day work, or to the molder on 
job work, besides being a great vexation 
to the workman himself. 

I would go so far to say that every edge 
of a pattern, surfaces to be 
machined later, should be rounded, even 
if the radius of curvature is so small on 
some light work, that it can be done en- 
tirely with sandpaper and on brackets 
ribs, heading, etc., it is much more satis- 


except on 


factory when one gets accustomed to it to 
have the edges terminate in a semi-circular 
rather flat with the two 
corners somewhat rounded. 

This 
necessarily on the pattern itself, but there 


section, than 


rounding of outside surfaces is 


is something else frequently not on the 
pattern that is expected just as much to 
be on the casting, and that is, the fillets. 
How many molders can testify to getting 
patterns with chalk mark all around every 
corner and rib, and this injunction in two 
also marked in chalk 


words, “cut fillets,” 


somewhere on the surface. Once in a 
occurs where this is 
put it should be 


molder does not profess to be a sculptor 


great while a case 


justifiable, rare. <A 
and when he is forced to carve out fillets 
in the sand, who can blame him if, instead 
of being the radius of a circle they prove 
to be the hypothenuse of a right-angled 
triangle. Then, too, there are often 
places in the mold where it is very difficult 


to do this, without dropping sand down 
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into parts where it is hard work to re- 
move it, and the result will be an imperfect 
casting. 

Another thing I wish to mention in this 
connection, although it does not show on 
the casting except by a fin which must be 
clipped off before leaving the foundry, is 
still in the nature of a fillet. When a core 
is placed in position horizontally, and the 
cope closed down, the impression made by 
the core print where it joins the main 
pattern is liable to be crushed where it 
enters the body of the mold, unless the 
molder shaves off the corner so that, at 
this juncture, the core does not quite 
touch the edge. This shaving process is 
dcne as a foundry precaution, and varies 
from a slight amount on small work to 
perhaps % inch or clearance all 
around where the core enters the mold, 
this gradually tapering off to the size 
made by the core print. 

The fact of cores coming in the interior 
of a casting, and the places made by them 
being entirely out of sight, is a sort of 
“will-o’-the-wisp” to some, who imagine 
that fillets are unnecessary because. they 
do not show. They 
are just as much needed here as elsewhere, 


more 


This is a great error. 


to strengthen the casting, and to help re- 
sist shrinkage strains, and should be put 
in of a size proportioned to the casting to 
which they belong, but need not be made 
excessively large, as they frequently are 
on the outside of a pattern, simply for the 
graceful effect, for these 
Their place is in the core box, and not as 


are not seen. 
a production of the coremaker’s trowel or 
file. It will sometimes happen that a fillet 
is called for, on what is the top, or open 
end of a core box, thus making it im- 
practicable for the patternmaker to pro- 
vide for it. In such cases the coremaker 
ought not to object to making it in the 
sand, and, as it comes within the casting, 
and is out of sight a plain flat damper is 
all that is required, and the fillets already 
in the core box will be a guide for the 
Another case showing the utility of 
fillets on 


size. 


rounded outlines and 


castings is when they undergo the clean- 


heavily 


ing process, and they will also pickle and 
peel more freely, as there are no sharp 
corners for the sand to stick into, 
thus and the edges of the 
chisels, are saved. 

As we reach the machine shop, the man 
sharp 


and 


time, cold 


who snags the casting finds no 
corners full of sand to be scraped out with 
old files, and as he scours his work down 
with the coarse emery brick preparatory 
to painting, he can do much more effective 
service, for as the stone becomes rounded 
on the corners with use, it will still clean 
the fillets, sharp 
corners it could not, and finally, when the 
filler is these 
smoothly outlined castings, it can be sand 


large whereas with 


iron applied to one of 
papered down easily and quickly, so that, 
after the painting is completed, the effect, 


when properly done, is almost like velvet. 
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Centrifugal Force Diagram. 
BY P. MULLER. 


The accompanying diagrams enable the 
centrifugal force of revolving bodies and 
the rim tension in fly-wheels due to the 
centrifugal force to be obtained with very 
little effort. The only comment on the 
diagrams which it seems necessary to 
make is that the rim tension given by the 
diagram is the total tension on the section 


of the rim. To obtain the tension per 


square inch the result given by the dia- 
gram is to be divided by the number of 


effective inches in the section. 





The Philadelphia Exposition. 

The National Export Exposition to be 
held in Philadelphia, September 14 to 
November 30, which has been previously 
noticed in our columns, is continually en- 
larging its scope and increasing its list of 
promised attractions. A large space has 
been taken by the Pencoyd Iron Works, 
the builders of the Atbara bridge. They 
will show samples of all their products 
and of some of their means of production. 
Horseless will be exhibited in 
great numbers and of every type, with 
full facilities for speeding and testing. 
Many complete lines of machinery are to 
be shown in full operation. As the Paris 
Exposition had its Eiffel Tower and Chi- 
cago its Ferris Wheel, there is promised 
for this also a monstrous 
novelty, the character of which cannot yet 


vehicles 


exposition 
be revealed. During the continuance of 
the exposition an extraordinary exhibition 
of electric lights is to be maintained on 
and around the tower of the City Hall 
and the Penn statue, which surmounts it 
and makes it, as claimed, the highest 
building in the world. 
ribbon of lights around his hat 500 feet 
sidewalk. Every opportunity 
encouragement is to be afforded 
other, for 


Penn is to have a 
above the 
and 
photographers, amateur and 
their operations, and the music will be 
furnished by the best bands of this coun- 


try and Europe. 





A friend sends us a clipping from a 
newspaper containing a Philadelphia de- 
spatch about a steamer being loaded with 
machinery (chiefly machine tools from 
the Niles Works) to go to China, and to 
be used in the temporary shop being built 
the Chinese 
The item refers to “a 
monster 42,000 


pounds,” and to “portable twist drills,” and 


at Harbin, Manchuria, on 
Eastern Railroad. 
car lathe, weighing 
our friend wants to know why we have not 
illustrated these new and wonderful tools. 
Portable twist drills are not new, and are 
constantly being illustrated in our adver- 
We will about that 


“monster car lathe.” 


tising columns. see 
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Dirzctions for Using.—Find intersection of vertical through the radius with curve through the speed and trace to the left, where read centrifugal force and rim 


tension for each pound weight. 


Multiply results by total pounds weight. 
For higher speeds than those given, divide by 10 and multiply the results obtained from the diagram by 100. 
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The Warping of Castings and the 
Remedy. 


BY R. D. MOORE. 

While I was a young apprentice a cast- 
ing made by a middle-aged journeyman 
on the next floor came out so crooked that 
the proprietor, after condemning it, asked 
the molder what caused the crook, the pat- 
tern being straight. He could not explain 
it, and merely said: “They come that way 
sometimes.” The foreman was questioned 
on the subject, but he was incapable of 
scratching a theory out of his hair, and to 
this day, after over sixty years, I have 
found very few molders who are able to 
correctly explain a case of warping. 

On hearing the conversation referred to 
I was strongly impressed that the craft 
was deficient in an item of useful knowl- 
edge, and I immediately set to work to 
find a satisfactory theory, and in a few 
minutes I arrived at what I claim to be 
the true explanation of the warps or 
crooks which occur in certain castings 
where inequality of thickness and other 
circumstances cause unequal time of cool- 
ing, not unequal shrinkage. They generally 
warp contrary to what would be produced 
by unequal shrinkage. 

Finding molders generally without any 
definite ideas on this subject, my practice 
was—through forty-five years of almost 
continuous foremanship—to give molders 
definite orders how to treat the casting in 
each case, and watching the result very 
closely. It was a good school for me. 
It is well known that cast iron becomes 
shorter in proportion to the rapidity of its 
cooling, which would make the thin edge 
of a rib or flange cast on one side of a 
thick plate the hollow or concave side; 
but on examination it will be found that 
the reverse is almost universally true. The 
paradox will be cleared up later. A plate 
3-16 inch thick, 6 inches wide, 10 feet long 
was found to have shrunk 1% inches full, 
that is, one-eighth over the average, and 
that eighth means much in crooking a 
casting. 

A strange feature of warping at first 
sight is that the nearer the two contend- 
ing lines approach each other the greater 
will be the warp. For example, a lintel or 
flanged plate with 2-inch light ribs will 
warp more than a lintel with 12-inch ribs. 
Such a statement strikes the average me- 
chanic with astonishment, but it is never- 
theless true in fact and reasonable in 
principle. 

To illustrate, take a board 2 inches wide 
and 10 feet long, saw it in two in the 
middle, bring the cut ends together on a 
table in such a position that they will touch 
at one edge and at the other edge will 
stand apart % inch, and the two outer ends 
will be found out of line with the center 
17g inches, or 30-16, the length of each 
board being thirty times the width, and 
having moved from the point of touch just 
1-16 inch. Take another board of the 
same length, but 12 inches wide, manipu- 
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late in the same manner, separating one 
edge % inch, and the ends will then be 
found out of line with the middle only 5-16 
each, a difference of 6 to 1, the exact dif- 
ference between the widths of the two 
boards. 

The distortion by stretching and up- 
setting occurs in the whole length of a 
casting, while in the board illustration it 
all occurs at one point—the saw cut; but 
still it correctly illustrates the principle 
on which the crooks are produced, and 
also why so many different degrees of 
warp are experienced. 

When irregular castings are 
straight they show a distortion equal to 
the difference in shrinkage in the different 
parts, which does occur in a few cases, but 
the distortion is generally so great as to 
throw them out of line in the opposite 
direction from mere shrinkage warp. 

I have found a number of cases where 


found 








papas a 
Fig. 7 


THE WARPING OF CASTINGS. 
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great perfection of line was soon ob- 
tained by using the watch, and varying 
the time of throwing off the cope until 
the exact time was hit. Fig. 1 is a T-bar 
for supporting pavement “glass plates,” 
about 4 feet long by 7 inches deep. Fig. 2 
is a bar 10 inches wide by 6 feet long, used 
in paper mills; although quite irregular in 
thickness they both came out straight 
when unloaded at the proper time, which 
can only be accomplished on short castings 
able to lift themselves. 

Take a bar of wrought iron, say, % inch 
iuick, 3 inches wide by 10 feet long; heat 
it to redness, then suspend it by two pair 
of pincers, letting one edge settle into a 
body of water ™% inch, when the cooling 
and shrinking of this lower edge would 
immediately warp the bar an inch or more. 
Ii the bar should then be cooled it would 
gradually assume its old straight line, be- 
cause it would be free to move out of line 
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under its variation of temperature, and 
would not be distorted by restraint. 

Reheat the bar and clamp one edge to a 
stiff beam, at several points, by stirrups, 
to allow slipping endwise, then dip the 
other edge in water as before until it is 
blackened, then immediately unclamp and 
leave the bar to cool as before, and it will 
be found to have undergone considerable 
distortion, leaving the cooled edge per- 
manently longer than the opposite edge, 
which constitutes a warp. Precisely in the 
same manner are the crooks produced in 
castings irregularly cooled under the con- 
finement of mold and flask. 

Calling this distortion either upsetting 
or stretching of the different parts gives 
a fairly satisfactory theory of the warp, 
but a closer reasoning suggests that it is 
mainly a forced readjustment of the metal 
between the two contending extremes of 
fast and slow cooling lines, and that the 
thick, concave side of a crooked casting 
need not necessarily be the shortest side 
to become the concave side. 

It is not supposable that the fast cool- 
ing top of a lathe shear can force the 
slower cooling bottom, as molded, to move 
with it. If someone, casting long lathe 
shears, would test the shrinkage, top and 
bottom, by laying on the pattern, and re- 
port, it would be very interesting reading ; 
it would probably show very little devia- 
tion from common shrinkage of such 
thickness. 

The annexed figures, 3, 4, 5 and 6, show 
end views of such forms as exhibit great 
tendency to warp. The lines of rapid 
cooling, marked A, and the lines of slow 
cooling B will be found to lie nearest to- 
gether in all cases where the tendency to 
warp is the greatest. Fig. 3 is a panel 
plate for a building column. It warps 
much; but if the panel was several inches 
deep, as shown by the dotted lines, the 
warp would be much less. 

Fig. 4 is a pavement gutter, the pattern 
a full % inch thick and 8 feet long. It 
had the top side, as molded, convexed % 
inch, which brought the castings exactly 
straight, hundreds of them. Fig. 5 shows 
the end of a section of a steam cylinder 
jacket, a warper. 

Fig. 6 is an end view of a furnace 
angle iron, well known to jobbing mold- 
ers as a warping casting, but to a less ex- 
tent than the other samples, the extreme 
lines being farther apart. 

My straightening practice has been to 
turn the flask on its side five to ten min- 
utes after pouring, and, commencing 2 
feet from the end, to strip every alternate 
bar space to about one-third of the dis- 
tance from the top ridge. If they come 
concave on top, strip more; if convex, 
strip less; the object of stripping being to 
stretch. 

The four sketches, Figs. 3, 4, 5 and 6, 
may all be called plates. The dotted lines 
A are on a line with the fast cooling edges 
of the plates, while the lines B are on the 
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lines of the slower cooling middle of the 
plate, and, in all cases, the slow cooling 
and least shrinking line will be found the 
concave side, or reverse to shrinkage 
warp. 

A correspondent asks why a lathe shear 
12 feet long comes out concave on the 
top side, as molded, while a bed 24 feet 
long comes out concave on the bottom 
side, and makes a strong plea for light 
on the problem. They were overcoming 
the trouble by bending the pattern to suit. 
The explanation is a very simple one: In 
the 12-foot bed the shrinking top iron, 
after a little stretching, becomes strong 
enough to lift that 6 feet of bed, and gets 
most of its extra shrinkage; ,hence, con- 
cave on the top; but in the 24-foot bed, 
with a greatly increased load and twice 
the leverage to overcome, it failed to lift 
it, resulting in a distorted casting and a 
concave bottom. 





Questions and Answers. 


Name and address of writer must accom- 
pany every question. Questions must pertain 
to our specialties and be of general interest. 
We cannot undertake to answer by mail. 

(66) “Subscriber,” Louisville, Ky., asks: 
How is the quantity of compressed 
air required to operate the Pohle air-lift 
pump calculated, and how is the required 
air pressure determined? A.—The Pohle 
air-lift pump consists essentially of a ver- 
tical water pipe and of a smaller air pipe 
within it, both pipes open or having open- 
ings in the lower end. The water to be 
raised stands normally at a considerable 
hight in both pipes. To start the pump 
in operation there must be sufficient air 
pressure to first drive the water down and 
out of the air pipe. The pressure of air 
required for this operation is the greatest 
ever required, and usually greater than is 
required after the lifting of the water is 
in full operation. Having, by sounding 
or other means, ascertained the submerg- 
ence, or the vertical distance in feet from 
the standing level of the water in the pipe 
down to the open end of the air pipe, mul- 
tiply this by .434, and this will give the 
theoretical pressure, in pounds per square 
inch, required to expel the ‘water in the 
air pipe and to cause the air to begin to 
escape from the lower end of the pipe and 
to rise in the water pipe, carrying the 
water with it. To the pressure as thus 
computed should be added at least 10 per 
cent. to overcome the friction and get the 
column in motion. If the submergence in 
feet is simply divided by 2, the result 
gives the required gage air pressure with 
sufficient exactness. To ascertain the quan- 
tity of water per minute that will be raised 
by a given volume of free air, the follow- 
ing formula, from the columns of “Com- 
pressed Air,” is used: 

a i A 
where G is the gallons per minute, A the 
volume of free air in cubic feet per min- 
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ute, and L the lift, or the hight to which 
the water is raised above the standing 
level in the pipe. The formula, of course, 
may be transformed as follows: 
GL 
A= 
125 
pom Fo. 
G 
It is assumed throughout that the sub- 
mergence is at least one and one-half 
times the lift. Thus, if the lift is 80 feet, 
which is as high as it is usually profitable 
to raisé water by this device, then the 
submergence should be 120 feet. With 
this lift of 80 feet, then, and a compressor 
delivering 100 cubic feet of free air per 
minute at a gage pressure of 60 pounds 
the quantity of water raised per minute 
would be: 
7 —_ * — 156 gallons. 

The other important question in connec- 
tion with this is as to the size of pipe re- 
quired, and for this we find no fixed rule, 
and can only offer a suggestion, which, 
however, may not be far out of the way. 
In the above case a 1%-inch pipe would 
be sufficient for the transmission of 100 
cubic feet of free air per minute when 
compressed, as here required, to 60 
pounds gage pressure. Then if the water 
pipe was 3% inches diameter the available 
area of cross-section of water pipe, de- 
ducting the area of the air pipe, would 
be about 6 square inches. Then 156 + 6 
= 26, the number of gallons of water 
lifted per minute per square inch of avail- 
able section of water pipe. For conveni- 
ence this may be made 25 instead of 26. 
The conditions under which the air-lift 
pump is used vary so greatly that no 
very precise 1ormulas seem to be applic- 
able. The rapidity with which the water 
will continue to flow to the pipe and 
maintain the supply after pumping is 
begun is a very important factor in the 
case, and this can only be ascertained by 
experiment. 





Personal. 

Mr. Cyrus Robinson, formerly with the 
E. P. Allis Company, has accepted a 
position as chief engineer of the Corliss 
engine department with the Westinghouse 
Machine Company, Pittsburgh, Pa. 


Miscellaneous W ants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant; see p. 16. 

Caliper cat. free. E. G. Smith, Columbia, Pa. 

Forming lathes. Mer.Mach.T.Co.,Meriden,Ct. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase,Newark, N. J. 

Book “Dies and Diemaking,” price $1, post 
paid. J.L.Lucas,Prov.,R.I. Send for index sheet. 

For Sale—Friction shaper, 16 inches, new, 
first class. Address “Low,” AM. MACHINIST. 

Selden Packing for Stuffing box, with or 
without rubber core. Randolph Brandt, 38 
Cortlandt st., New York. 

For Sale—Four 10-ton jib cranes, in good 
order, with jib 27 feet long, for sale cheap. 
Address Dawes & Myler, New Brighton, Pa. 
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Wanted—aA smal! foundry and machine 
shop; country town; water power; R. R. sid- 


ing: about $3,500. Address J. E. Ward, 
Evanston, Il. 
Wanted—A hydraulic press, 150 tons ca- 


pacity; yoke capable of taking 12-in. shaft; 


distance between ram and yoke, 24 ft. Box 
88, AMERICAN MACHINIST. 
Bound volumes of “American Machinist” 


for 1893 and 1894, cloth, good condition, $3 
each; one of 1888, morocco, $4. “Volumes,” 
care AMERICAN MACHINIST. 

Gear and milling cutters, adjustable ream- 
ers and special tools; vertical millers, cutter 
and surface grinder and shears. Catalog of 
small tools free. R. M. Clough, Tolland, Conn. 

The Waltham Machine Works, Waltham, 
Mass., make a specialty of accurate work. 
Correspondence in regard to small automatic 
machinery, punches and dies, etc., is solicited. 

The works of the National Water Tube 
Boiler Co., at New Brunswick, N. J., together 
with all its valuable patents, will be sold by 
the receiver on July 19. See notice in another 
column. 

Institutions retiring from business having 
machine tools, brass or wood working ma 
chinery will find it to their interest to corres 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisement under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 


us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 


may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


Experienced mechanical draftsman, techni- 
cal graduate, having shop experience. Box 
98, AMERICAN MACHINIST. 

Draftsman wants position, on gas-engine 
work; competent to design; launches a spe- 
cialty. Box 104, AMERICAN MACHINIST. 

Position wanted as superintendent or head 
draftsman by a first-class mechanical engi- 
neer; 24 years’ wide and varying experience 
in office and shops; best references furnished. 
“Executive Ability,” Box 87, AmMpR. MAcH. 

An up-to-date, practical man of 27 years’ 
experience, desirous of making a change, will 
be open for engagement as superintendent or 
general foreman for progressive machinery 
manufacturers after August 1. Address Box 
85, AMERICAN MACHINIST. 

Situation wanted as superintendent or head 
draftsman by mechanical engineer; 15 years’ 
experience ; specialty, development and dupli- 
cation of light intricate mechanisms; ad- 
vanced methods; can handle large business. 


Box 105, AMERICAN MACHINIST. 
Mechanical engineer wishes to make a 
change; 17 years’ experience. (in the shops, 


as designer and as general superintendent) ; 
possessed of more than ordinary ingenuity 
as schemer of mechanical devices; only per- 
manent positions considered. Box 103, AMER- 
ICAN MACHINIST. 

A practical mechanic with 11 years’ experi- 


ence in shop and drawing room and 5 years 
in business office, believes he could be of 
value as superintendent or assistant man- 
ager of a good machine business; can handle 
advertising, systematize office and handle 
men. Box 92, AMERICAN MACHINIST. 


Situation as foreman or superintendent, by 
a practical middle-aged man; up on modern 
methods and able to get out work at lowest 
possible cost; have experience on general ma- 
chinery, sewing machines, fine tools and in- 
struments, etc.: will be open for engagement 
in August. Address Box 109, AmMpR. MACH. 


Help Wanted. 


Wanted—Machinists on day and night 
shifts, by the Ball & Wood Co., Elizabeth, 
N. J. 

Wanted—Drop forge 
gun and bicycle work. 
Ilion, N. Y. 

Wanted—A few 
medium heavy floor work. 
Seneca Falls, N. Y 

(Continued on page 42.) 


men, accustomed to 
Remington Arms Co., 


light to 
Mfg. Co., 


machinists on 
Goulds 
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Inquiries for Machinery. 

(106) A machine is wanted that will 
cut or grind dry pine shavings into 
powder or sawdust. 

(107) A machine is wanted for making 
paper spiral mailing tubes. 


Obituary. 

George W. Carnell, proprietor of the 
Philadelphia Brick Machine Works, died 
July 7; sixty-seven years old. He was 
born upon the site of the present works. 
After learning the machinist trade he first 
engaged in business in Baltimore, but 
after the close of the civil war he re- 
turned to Philadelphia and began the 
manufacture of brick making machinery, 
which he continued until his death. 








to be launched 
when British 
Admiralty, will be the first battleship ever 
built in the history of naval shipbuilding 
by any one firm in the world absolutely 
from its own resources. Vickers Sons & 
Maxim are not only building the ship and 
engines, but are supplying their own make 
guns, mountings, am- 
munition and appliances included in the 
complete equipment of a modern battle- 


H. M. S. “Vengeance,” 


July accepted by the 


25; 


of armor plates, 


ship ready for active service 





The article published in our issue of 
June 209, entitled “Something of the Shops 
and Product of the Racine Engine Com- 
pany,” by Baxter Aslakson, referred really 
to the shops of the Pierce Engine Com- 
Although the article stated that 
the business belonged principally to Mr. 
A. J. Pierce, the title of the company was 


pany. 


wrongly given. 


Manufacturers. 


The Griffin Manufacturing Company, of 
Allegheny, Pa., are putting up a new factory 
for hardware and stampings manufacturing. 





Building permits have been issued to Erd 
mann Schultz for the building of a factory at 
Twelfth and Park streets, Milwaukee, Wis., 
at a cost of $10,000. 

The Johns Hydraulic Engine Company is 

negotiating with President Jacob R. Decatur, 
of the Peekskill (N. Y.) Board of Trade, for 
a site for its plant. 
Lockwood & Green, architects, of 
Boston, Mass., have completed plans for the 
construction of a large silk mill at Ilchester, 
Md., to cost $135,000. 

The Altoona (Pa.) Factory Com- 
pany, organized by the efforts of the Board 
of Trade in that city, has selected a site for 
its plant, and active work of construction 
will begin shortly. 


Messrs. 


Gas 


The factory which Messrs. Tooke Bros. in- 
tend to erect in St. Henri, P. Q., Canada, it ‘s 
estimated, will cost in the neighborhood of 
$60,000. The building is to be 160x93 feet, 
and four stories high. 

A cotton mill is to be built in Valdosta, 
Ga., by March 1, with a cash capital of $150,- 
000. Mr. Strickland, the promoter and larg- 
est stockholder, has already raised $128,000 
and the balance will be obtained. 

Mr. Harry Schlesinger is enlarging his 
present plant, 26 South Pryor street, At- 

(Continued on page 43.) 





Help Wanted—Continued. 


Pattern-makers wanted at once. Apply at 
The De La Vergne Ref. Mach. Co., foot East 
138th st., New York. 


Wanted—First-class tool men and general 
machinists; state age, experience and wages 
expected. Box K, Coxsackie, N. Y. 


Wanted—A competent draftsman, accus- 
tomed to designing special machinery; state 
age, wages and experience. Box 111, AMER- 
ICAN MACHINIST. 


Working foreman for machine shop in 
Connecticut city; 20 men now, and growing ; 
state experience fully and pay wanted. Box 
108, AMERICAN MACHINIST. 


Wanted—A teacher of metal work in a 
technical school. Apply by letter, stating 
age and qualifications in full, Instruction 
Committee, 36 Stuyvesant st., New York. 


Wanted—tTool-maker and machinist, ex- 
perienced on experimental work, from mak- 
ing drawings to getting ready for manufac- 
ture. Address, stating references. age and 
wages expected, Box 106, AMER. MACHINIST. 


Wanted—First-class machinists and tool- 
makers, including assistant foreman on small 
fixtures and fine die work. Address, stating 
complete experience, age, wages expected and 
references, Veeder Mfg. Co., Hartford, Conn. 


Wanted—Machinists who have had experi- 
ence on high-grade machine work; if you 
are not accustomed to accurate work, do not 
answer; state experience, age, wages, refer 
ences and address. Leland & Faulconer Mfg. 
Co., Detroit, Mich. 

Machinist as department foreman 20 
hands; bright and lively man, competent to 
handle help, with good experience in build- 
ing machinery; steady position in Western 
N. Y. Address, with particulars, Box 107, 
AMERICAN MACHINIST. 

Wanted—Experienced tool-maker to take 
charge of tool room and design and manufac- 
ture special tools for use in iron and brass 
work, such as cutters, taps, etc.; state ex- 
perience and wages required. Address The 
Ohio Brass Co., Mansfield, Ohio. 





HELP WANTED. 


Lathe hands, five Vise hands, two Planer 
hands, and two Drill Press hands for new shop equip- 
ment. Good wages. Finest shop in the country, located 
in beautiful suburb. Living expenses very low. 

Address, 
BULLOCK ELECTRI( 


Seven 


MFG. CO., 
CINCINNATI, OHIO. 





The Morgan Patent Bolt Cutter does not cut faster 
than others. Cuts as fast, and ten hours of consecutive 
work shows an unequaled quantity of bolts, wi/orm and 
reliable, with the greatest ease. Write for particulars. 


THe Reviance Macwine & Toor Co., 
33 W. Center St., Cleveland, Ohio, Builders. 


The Niles Tool Works Co., 136 Liberty St., New York, N.Y. Agents 


We are enlargingour works, and will 
shortly require an increased number of skilled 
mechanics; we invite applications from 
draftsmen, pattern makers, molders and ma- 
chinists. ddress the Westinghouse Ma- 
chine Company, East Pittsburgh, Pa. 


Wanted—An intelligent, technically edu- 
cated machinist of independent judgment, 
thoroughly experienced in the construction 
and assembling of fine automatic machinery, 
to act as an inspector; state age, line of ma- 
chinery heretofore associated with and how 
long, and give references, which must be first 
class; liberal salary va? to the right man. 
Address Lock Box 707, Washington, D. C. 


In one of the seaports of the Middle At- 
lantic States, by machine works, a com- 
petent man to take charge of experiment 
room; party must be a first-class machinist, 
thoroughly understand drawings, and have 
some natural ingenuity which will enable 
him to experiment, if necessary, on his own 
account and arrive at conclusions. Address 
Box 112, AMERICAN MACHINIST, stating for- 
mer positions and experience, also salary. 


WANTED---SPECIAL MECHANIC. 


An examination of applicants will be held at the Navy 
Yard, New York, July 25, 1899, for Special Mechanic at 
$4.00 per diem, skilled in laying out work and cutting 
patterns for galvanized iron workers in the manufacture 
of ventilating ducts, round and rectangular, straight and 
curved, with branches of varying sizes; also skilled in 
the manufacture of skylight work and in the use of 
modern machinery for sheet iron work. The examina- 
tion will be open to all comers who can give evidence of 
experience in conducting the kind of work for which they 
seek employment, and who are citizens of the United 
States. Applications will be addressed to the COM- 
MANDANT, NAVY YARD, NEW YORK, and 
must be delivered to him on or before Monday, July 24. 
No application received after that date will be consider- 
ed. Each applicant will state in his application his 
name, age, residence, citizenship, present occupation 
(stating shop and position therein), and previous em- 
ployment or work done. ‘The application must be ac- 
companied by evidence of citizenship, and by certificates, 
preferably from previous employers, as to character, 
abits of industry and sobriety, and skill and experience 
in conducting work of the kind required. 

Joun D. Lona, secretary of the Navy. 











Sent on Approval 


We send the Cross Oil Filter 
on approval to prove our 
claim that it reduces oil bills 

o% or more. You send it 
ck if you don’t want it. 
bead _—e isn’t it ? - 

Ca ties, 3 to 150 gallons 
dail ee Write for Booklet. 


THE BURT MFG. CO., 
AKRON, OHIO, U.S.A. 


Business Established 9 Years. 


Largest manufacturers of 
Oil Filters in the world. 

















Cleveland 
fiear 
Works 
oy ll 
Sta, 
Cleveland, 


car 





We Want to Build Machinery on Contract. 


Our shop is fitted up for manufacturing light and medium machinery, 


specialties in woolen machinery being our regular line. 


We want 


more work and offer our facilities to those wishing tocontract. . . 


ATLAS MFG, CO,, 


Newark, : N. J. 





Pearson, of Chicago, has made a new Screw Machine, — just 
spread himself to make a better screw machine than any- 


body else, and did it. 
tells why. 


Cable, ‘* Pearson,’’ Chicago. 
Lieber’s Code. 


“Why is it better?” 


THE PEARSON MACHINE COMPANY, 
37 West Randolph Street, Chicago, Ill., U.S.A. 


Catalog 




















July 13, 1899. AMERICAN MACHINIST 43 
76,800 DAILY PRODUCTION (Continued from page 42.) 
lanta, Ga., to double the capacity of the 
5 FACTORIES candy and cracker establishment, and the 














5 BRANDS 


16 Governments 
85% R.R., 70% U.S. Contracts 
70% of Total Production of America Les 


FOR SALE ALL OVER THE WORLD. 
NICHOLSON FILE CO., Providence, R. I., U. S. A. 
FOR 


TOOLS wmacuinists 


“Span The Starrett No. 8 Combination Square. 
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Send for our Catalog of Machinists’ Tools. The 
Starrett and Brown & Sharpe specialties. 





Hammacher, Schlemmer & Co., 
209 BOWERY, NEW YORK. 


Fr 


Woodward & Powell Planer Co. 









SUCCESSORS TO 


THE POWELL PLANER CO., 
WORCESTER, MASS. 





> 


U. Baird Machinery Co., 125 Water St., Pittsburgh, Pa 
Robinson & Cary Co., St. Paul, Minn. ' 
W. R. Colcord Mchy Co., soz North ad St., St. Louis, Mo 


Parke & Lacy Co., Fremont St., San Francisco, Cal. 


The Fairbanks Co., 705 Arch St., Philadelphia, Pa. 
WHEN YOU ARE TOLD THAT JENKINS’ '96 IS MORE EXPENSIVE 
THAN OTHER PACKINGS. 
Average weight % inch ‘‘ Jenkins '96,’’ Ii Ibs. to the square yard. 
oe as % ad Red Packing, 14 ee oe Lad ia 


At 50c. per pound ‘‘ JENKINS’ 96°’ is not only very much cheaper, 
but the best joint packing manufactured. 


JENKINS BROS. encores cricaco. 


. . 
Machine Desi fl 3y Forrest R. Jones, Professor of Machine Design in the University of Wisconsin ; 
@ Member of the American Society of Mechanical Engineers; Associate of the 
American Institute of Electrical Engineers. Part I. KINEMATICS OF MA- 
CHINERY. 165 pages. 133 figures. 8vo. Cloth. $1.50. Part Il. FORM, STRENGTH, AND PRO- 
PORTIONS OF PARTS. ix +3<3 pages. 179 figures. 8vo. Cloth. $3.00. Order through your bookseller ; 
or copies will be forwarded, postpaid, by the publishers on receipt of the retail price 


JOHN WILEY & SONS, 53 E. 1oth St., New York City. 


























LONG-LIVED GRINDING WHEELS 


A Carborundum wheel will grind much more than an emery 


wheels last longer than emery wheels because the extreme hardness of the material enables us to use hydrau- 


are money saving wheels. wheel before be- 


coming useless 






lic pressure in forming them, which makes them much more solid and stronger than a porous, loosely- 
constructed emery wheel in which the grains are much softer. 


THE CARBORUNDUM CO., NIAGARA FALLS, N.Y. 
































The “‘ Sebastian”’ Lathes 


combine high quality with effective and economical operation, in a 
very unusual degree, and can be depended upon, at all times, for 
thorough'y satisfactory and profitable service. Send for interesting 
details. 

. 117 & 119 Culvert St. 
Sebastian Lathe Co., ’ CINCINNATI, ohio. 
, London, England. Jn. Tragardh & 

r., Berlin, Germany. R. S. Stockvis 


9 to 15 in. Swing. 
New Features. © 


AGENTS—Selig, Sonnenthal & ( 
Co., Goteborg, Sweden. E. Sonnenthal, 
& Zonen, Rotterdam, Holland 








new enterprise will employ fifty or sixty ad- 
ditional hands. 

The Riker Electric Automobile Company 
will commence this week to remove from York 
street, Brooklyn, to a large new factory at 
Elizabethport, N. J. They will start there 
with four times their former capacity, and 
will keep adding to their equipment. 


Insurance adjusters have effected a settle- 
ment of the $47,100 of insurance carried on 
the Birmingham (Ala.) Machine & Foundry 
Company's plant, recently burned, for $42, 
000. The company's gross was about 
$150,000. The company will rebuild the plant 
at once and take care of all contracts. 


loss 


The Bernstein Manufacturing Company, 917 
Richmond street, Philadelphia, has had plans 
prepared for the construction of a new brick 


and iron modern factory building. It will be 
of slow-burning construction, equipped with 
usual appliances and fire-escapes, etc., and 


owners will install special machinery 

The National Machine & Tool 
have fitted up a shop at 265 A street, South 
Mass., in which 


Company 


Boston, they are especially 


prepared for all kinds of light machine work, 
and they claim to have an especially well 
equipped shop for such work At present 
they are working exclusively on contract 
work and are employing about seventy-five 
men. 

The three-story stone factory now in the 
course of erection for Henry C. Bradley, of 
sridgeport, Conn., and W. 8. Brandegee, of 


terlin, at the corner of Oak and George 
streets, is to be one of the most ornamental! 
and expensive factories in the city The 
owners of the new factory will occupy the 
first two floors, and are to engage 400 men 
The third story has been engaged by the 
Bridgeport Tubing Company, now located on 


Kossuth street It will be completed about 
I 


Septembe: 


Plans for a five-story brick addition are 


now under consideration by the Wilmot & 
Hobbs Manufacturing Company, Bridgeport 
Conn. They contemplate erecting the struc 


and Railroad The 
building may not be erected immediately, but 
it had been practically decided 
means the employment of 


ture on Hancock avenues 
to accept the 


several 


plans. It 


hundred additional hands when built There 
is a two-story brick addition now nearing 
completion. About 200 men will be em 


ployed when it is completed. The machinery 
is now being manufactured. 

The Buffalo Mills are 
to commence the erection of extensive 
at Milwaukee Junction, Mich. There 
a main factory building with a frontage of 
160 feet on the boulevard and 50 feet on 
Orleans street, four stories high; a dye house, 


Western tobe about 
works 


will be 


50x60 feet; a boiler house, 25x40 feet, and 
a bleach house; all of which will be con 
structed of brick The buildings are to be 


completed by December 1, and will cost from 


$15,000 to $20,000 The company is engaged 
in the manufacture of buffalo 


ings, cloakings and glove and cap cloths. On 


robes, coat 


the completion of their works, the company 
will concentrate their business, now carried 
on in several localities, and will give em 


ployment to about sixty persons 


New Catalogs. 


L. S. Heald & Son, Barre, Mass., send us 
their catalog describing the “American” twist 
drill grinder. The grinders are made in 


three styles, and each grinds all drills from 


% to 2 inches. The catalog is standard size, 


6x9 inches 
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JOBBERS’[REAMERS WITH TAPER SHANKS. STANDARD TAPER PIN REAMERS. 


No. 126. 
Let us quote you on REAMERS. Prices and Quality are RIGHT. 


New York: 94 READE STREET. THE STANDARD TOOL COMPANY., Cleveland, O., U.S. A. 


MACHINE TOOLS sseses sesrsccpisburh 
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“7 
DON a adjustable reamers that are too easily adjusted; if you do 
they will always be off size. When the blades of our reamers are once 
driven up and re-ground to size, that ends it. There are no screw or nut 


adjustments about our reamers that will allow them to be used as “ accom- 
modation reamers. Send us a trial order and be convinced. 


The John M. Rogers, Boat, Gauge & Drill Works, 


GLOUCESTER CITY, NEW JERSEY, U. S. A. 
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riqs _BELT_POWER 
WHEEL PRESS 


is made by the Watson-Stillman Go., which is 
a guarantee that it is everything a press of this 
kind ought to be. 

It has two pistons of different sizes, so that 
it may be run over a certain space without very 
much pressure, but at a greater speed; then by 
turning the small handle shown by the side of 
the gauge pipe the low pressure piston is stopped 
in its delivery, and the high pressure piston con- 
tinuing operaticn exerts the maximum power 
of the press. 

The press is reversed in its operation by the 
hand-wheel shown in the middle of cut; the 
safety valve being placed behind this valve. 

The pistons are packed with a gland pack- 
ing which can be easily tightened and also 
easily replaced. 

The valves are large, and all four of them 
are easily reached by unscrewing a metal seated 
bonnet. Other details on request. 


Watson-Stillman Co., 


202 East 43d Street, - New York City. 


Selig, Sonnenthal & Co., London. 
Adolphe Janssens, Paris, France; Brussels, Belgium. 
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